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REPORT ON THE AGRICULTURAL AND ECONOMIC PHASES OF THE BAKER PROJECT 


OF THE BUREAU OF RECLAMATION, DEPARTMENT OF THE INTERIOR. 
Introduction. 


The: investigation on which this report is based was undertaken 
in accordance with a letter from the Secretary of Agriculture to the 
Secretary of the Interior, dated August 29, that reads in part as fole 
lows: 


Referring to previous correspondence with Acting Secretary 
Finney regarding the Baker Irrigation Project, and your request 
that this Department advise you as to the agricultural and economic 
feasibility of this project, I wish to state that as arranged be- 
tween. Judge Finney and Mr. Pugsley, this matter has been referred 
to a committee of representatives of the bureaus of this Department 
that might be interested and this committee has now recommended as 
follows: 





lL. That a representative of the rural engineering branch 
of the Bureau of Public Roads make an agricultural engineering 
survey, as a basis for making careful estimates of the cost of 
clearing, leveling, and othervrise putting the land in condition 
for irrigation, and of the cost of providing the equipment necessary 
to operate a farm. 








2. That a representative of the Bureau of Soils make a soil 
survey to determine the character and depth of the soil, the extent 
of the present and probable future danger from alkali in the soil 
or in the water, and tne crop producing possibilities of the project. 
In the last connection this representative of the Bureau of Soils 
will of course consult the experts of the Bureau of Plant Industry 
and persons engaged in agriculture in the vicinity. 


3. That a representative of the Bureau of Agricultural 
Beonomics make an economic survey for the purpose of assembling 
the economic data needed for intelligent judgment as to the 
possibility and probability of producing net returns sufficient / 
to justify the capital investment needed, and the probability 
that the land will be put to a use that will produce such a 
return within a reasonable time, 
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The committee is of the opinion that the work can and 
should be completed within a period of three months. It is 
understood, of course, that the representatives of this 
Department will make usé of whatever data, along the lines 
indicated, your Department may have, and that they will collect 
only such additional data as they may consider necessary for a 
comprehensive report on the agricultural and economic aspects 
of the project. 

W. W. McLaughiin of the Division of Agricultural Engineering of 
the Bureau of Public Roads, M. H. Lapham, of the Bureau of Soils, and 
R. P. Teele, of the Division of land Economics of the Bureau of 
Agricultural Economics were designated to maite the investigation, 

Mr. Teele was designated to act as general representative of this 
Department to make detailed arrangements for the work and compile the 
report. 

A report on the Baker project, entitled "Revision of Plans 
and Estimates of Baker Project, Oregon, by Board of Engineers, James 
Munn, J. L. Savage, C. C. Fisher, January, 1923", supplied by the 
Department of the Interior, was teken as the basis for the investi- 
gation. Throughout this report, the report of the Board of engineers 
is referred to as the Reclamation report. 

Field work was begun early in October and completed by the 
middie of November, 1923. 

Some difficulty was experienced in getting satisfactory maps 
to serve as a basis for field surveys, as those prepared by the 


engineers of the Bureau of Reclamation could not be located until 


about the time the field work was completed. Mr. W. G. Steward, the 





~~ 3 


local representative of the »arties who had originally promoted the 
Baker Project as a Carey Act enterprise supplied copies of large-scale 
topographic maps prepared in connection with that enterprise, and maps 
prepared from these were used in the field work. It was found that the 
canai lines on these maps do not correspond exactly with those on the 
maps obtained later from the Chief Ingineer of the Bureau of Reclamation, 
and consequently the total areas shown in this report will not check 
exactly with those given in the reclamation reports. However, the 
differences are so small as to have no appreciable effect on the general 
result of the investigation. 

Mr. Steward allowed the use of his office and drafting equipment 
and supplied maps free of charge, and aided in every way possible in the 
carrying out of the work, 

The maps in this report are pantagraph recuctions of tracings 


made from the topographic maps roferred to. 


SUMMARY. 

The soils of the Baker Froject occur predominantly on up-land 
terraces and slopes with minor areas occupying stream bottoms, low 
terraces and local flats or basins. 

The surface soils of the upland terraces are of favorable texture, 
free from alkali salts, and well drained. They are capable of producing 
elfalfa and other crops under irrigation, where ARIK a conditions 
are favorable. The smoother areas, however, are underlain by heavy 


impervious subsoils or by cemented hardpan horizons which tend to restrict 
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percolation and subdrainage and to limit normal developnent of deeply 
rooted crops. In the areas of vougher or eroded topography occurrence 
of hardpan substrata is less consistent or is entirely wanting but much 
of these areas are too steep to be economically irrigated. 

The soils of the lower lying terraces and stream bottoms are 
deev, friable, fertile, anc easily irrigated, but drainage is less 
completely developed and accumulations of seepage waters and alkali 
salts occur. Further extension of the affected areas is to be an- 
ticipated where adjacent to extensively irrigated upland areas. 

& classification of the land indicates that of the area surveyed 
including all the lends lying between the North and South Sice main 
canals, as indicated on the accomanying maps, but excluding 1145 acres 


« / 


of high areas lying above reach of gravity water, 6705 acres or 16.5 


land of smooth surface, gentle slope and easily irrigated; 5933 acres 
or 1.3 per cent consists of second clags land, less easily irrigated; 
and 9686 acres or 23.9 per cent consists of third class land occunying 
steep slopes, subject to erosion, and demanding experience ond skill 
in the handling of water. 

Of the remainder, 4340 acres or 10.7 per cent of the total ares 
surveyed occupies the river bottoms of poorly developed drainage and 
mainly excluded from the Project; 2583 acres or 6.4 per cent occupies 
low valley terraces, local basins, and minor stream valleys well acanted 
to irrigation at present, but in whicn drainage will become impaired 


under extensive irrigation of the adjacent uplands; and 10095 acres or 


2u.9 per cent consists of areas too steep, stony, or irregular and rough 
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to justify expense and difficult; which would be involved in irrigation. 

The irrigable area as determined by the soil and land classification 
surveys, reduced by 6 per cent for rights of way, is about 21,000 acres, 
or 8,000 acres less than that reported by the Reclamation board of 
engineers. 

The reduction in acreage will make possible some reduction in cost 
of construction, but the average construction cost per acre will be con- 
siderably greater than that reported by the board of engineers. As the 
determination of the extent of the possibie reduction in cost is not within 
the province eee investigation, no attempt has been made to determine 
exactly the probable average cost per acre. 

The greater part of tne cost is apportioned to land not now in 
cultivation, that will have to be disposed of to settlers. A large part 
of this area is public land, that wovld be opened to nomestead entry. 

The present valuations of unimproved private land are low and if selling 
prices conform to these valuations there rill be little choice between 
homesteading and purchasing unimproved land, 

At present there is little demand for agricultural land, and 
improved farms in many established communities can be purchased for less 
than the water charges on this project. It seems probabie, therefore, 
that there would be difficulty and delay in obtaining settlers.. 

Stock raising is the prevailing type of agriculture in the valley. 
The character of the land te be irrigated, the exhavstion of the free 
range, the limited grazing capacity of nearby National forests, and the 
high cost of water preclude the cxtension of this type of agriculture 


to the new iands. 
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Limatic and marieting conditions, the most 
promising type of agriculture is dairying end the incidental raising 

of cattle, hogs, and poultry, with small areas devoted to clover and 
alfalfa seed and other specialties. 

The very high cost of water makes it imperative that settler 
bring their whole irrigable area into production quickly. <A settler 
should have sufficient capital to bring his farm into full productivity 
before the regular vayments on the construction charge begin. This 
requires that a settler have a capital of about $7000 for cash payments, 
improvements and equipment an@ expenses until the farm is in full 
production. 

Under present conditions the returns from this type of agriculture 
are not sufficient to pay expenses and mest nayments for water as they 
fall due, and leave any appreciable labor income other then living 
expenses or pay any interest on investment, 

Oregon is now producing more dairy products than are consumed in 
the state; and the Pacific States, as a group, are self sustaining. The 
Nation-wide tendency to look to dairying as a cure for adverse agricultural 
corditions makes it appear that returns from dairying will in the future 
be smaller rather than larger than at present. In any event, with the 

tate producing a surplus of dairy products, this section will have tune 
handicap of heavy freight charges to any outside market to which it may 
ship. 


On account of the rough topography, the land of this project should 


be subdivided on topographic lines, rather than by Government subdivisions. 
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On account of the extremely varigated character of the land, 
both as to soil and topography, it will not be feasible to fix % 
unit on an acreage basis. The producing capacity of the land should be 
mace the basis of subdivision, and the whole area should be subdivided 
into feasibie farm wnits containing both irrigable end non-irrigable 
land on the basis of careful surveys. ‘There Beis be provision for 
apportionment of cost on the basis of the farm units thus created rather 
than on an acreage basis. If the preject is to be built, there should be 
very careful study of an ecuitable apportionment of cost. 


The irrigation district organization is not adapted to a project 
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containing so large a »roportion of puolic lan loes this project, 


because puolic land until entered does not contribute to meeting the 
cost of either construction, or operation and mainvenance. Nor is the 
district form of orzanization adapted to a project with a construction 
cost so high that the land owner can not carry an increase in the amount 
originally apportioned to his land, that may occur through the prorating 
of deficits due to delingiencies on ether lands. 

Since it is not probable that settlers with the amount of capital 
necessary for the development of this project can be obtained in any 
considerable number, and also since settlers on the public land will not 
have title to their land and consequently will have no security on rhich 


to obtain loans, some public provision for credit for obtaining improve- 


” 


ments and equipment will be necessary if settlers are to be placed on the 


land, 
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the estimated average construction cost per acre for this project 
is from 50 to 100 per cent higher than that for the other Government 
reclamation projects, while the agricultural advantages are below those 
of some of the projects having much lower cost. The pconone conditions 
on these other projects should be given careful consideration in deciding 


upon the feasibility of this project, 


GENERAL DISCUSSION. 
In the following paragraphs the general results of the investi- 
gation are given, based on the detailed reports on the several phases 


of the work, given later. 


ACREAGE AND COST. 
The irrigable acreages under the North and South Carais, as 
given in the reclamation report are presented in the following table: 


Irrigable Area Given in Reclamation Report. 


oe 


° 





: North Canal :South Canals Total 
: Acres ; Acres $ Acres 
Gross area under : : : 
canals : 17,984 2 16,370 3: 34,354 
Deductions: : : : 
Over 20% slope : 1,415 Bes et, STO Ye e594 
Too high ay tok. we ae Bas) et Oe 
Rocky : 457 : LOFT is 654 
With partial water supoly : 2,949 : ou4 sy So lgs 
Right of way, 6% of : ; : : 
irrigable area. ‘ (ich ee 770 MN £00 eee 
Total deductions : 6, 707 ae RE es Pe 
Net irrigable area OR ery Eo ae ee 


*Note: — It is assumed that off the gross area, 3,183 acres, listed as 
having partial water suoply, the equivalent of approximately 
1,700 acres will require canal capacity and a full water right, 
making a total of 25,000 acres requiring a full right. 
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The estimated cost given in the Reclamation report is as follows: 


Estimated Cost Given in Reclamation Report. 
Grand total, estimated cost ----------+-- $4, 140,770.00 


Average cost ver acre: 


New lands (25,000 acres) 157.34 
Old lands (4,000 acres) USs71 


= 


The classification of the land in the project made as ea result 
of the soil survey is given in the folloring table: 


Classification of Land in Baker Project ou Basis of Soil Survey. 


rE oA Es A — 














: North side : South side : Total 
Gross ereé. ers ete : 21,198 : 40,545 
: H : 
Deductions: 1 : 4 : 
Right of way‘) ; ee G35) USS 
River bottoms, poorly drained : 1,933 -: 2,407.2 4,340 
Local bottoms, impaired drainage : By OOo 4 1,024 3 2,533 
Steep, rocky, and high : MOOS sh 7,202 4: 11,205 





Total deductions : Bienen. | dl ebb 20.57 
ae 03) : : : 
Irrigable land ‘- : : : 
First class : 2,931 ; 3,374 : 6,305 
Second class : 2,706 : tlt 4. G02 
Third class De oe 
Wega Srrigable 6 6 tod 0e 0,932 § 21,00 ag 


(] 
(1) aeieen at 6 per cent of irrigable area, as was done in Reclamation report. 


Areas above the canal grace are talzen from Reclamation maps. 


(3) 


All ereas reported by soil survey as irrigable are reduced by 
6 per cent for right of way. 


There are certain apparent discrepancies between the two reports 


which are explained below. 
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The difference between the gross area under tne canals given 
in the Reclamation report - 34,354 acres - and that revorted by the 
soil survey - 40,5 acres - is accounted for by the fact thet the former 
report does not inciude in the gross area lands in the river bottom that 
are excluded from the project because they are now too wet or too al- 
kaline to benefit by the new construction, and other lands that are 
excluded because they have nov a full water supply; while the latter 
report includes all land i;ing between the canal lines and the river. 

The "net irrigabie area" given in the Reclamation report refers 
to land requiring a full water supply from the pronosed project. The 
area of land of this class used in the Reclamation report in computing 
average cost per acre was 25,000 acres. To this is added 4,000 acres 
requiring stored water. On the other hand, the irrigable area show 
by the soil survey ~- 21,034 acres - includes all land that it is 
feasible to irrigate, in the opinion of the soii experts who made the 
survey, including the land now irrigated, less 6 per cent for rights of 
way. Taking the totals of all lands that are to receive water the 
present survey shows a reduction from 20,000 acres given in the Reclama- 


ion report to about 21,000 acres, or 8,000 acres. This 8,000 acres 


is distributed as shown in ths following ‘table: 
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:Reclamation: a BOLL “report 
Ttems ; report ; :Increase over 
= fale <5. (Bees :Reclamation _ 
River bottoms, poorly drained : 3,500 : We, SLO : BO 
Local bottoms, impaired drainage ; Os 9565 : 25583 
Steep, rocky, and high : 6,344: 11,255. oy. 4 90a 
Total a 9,suu 18,163 ee. he 
| 
In the Reclamation report the area requiring stored water only 
| is given as 4000 acres. Assuming that the irrigable area reported in 


the soil survey inciudes the sane number of acres requiring stored 


i water only, there are 17,0C9 acres requiring a full water supply, and 


4,000 acres requiring stored wafer only. In apportioning cost be- 


tween the two classes of land the board of engineers made the con- 


struction charge to the latter lends about 4C per cent of that to 


the ltanéds requiring a full water supply. Using the gross construction 
cost given in the Reclamation report and epportioning this on the irri- 
gable area shown by the soil survey on the same basis as was done be- 
Tore gives the following result. 


Estimated Construction Cost per Acre. 
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Item ; report $ survey 
Land requiring full water supply : 3157.34 : $227 46 
Land requiring stored water onlv_§: ug .7l : 68.2 ey 
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The soil survey classes as non-irrigable 2,563 acres of "local 


vottoms, impaired drainage". This land lies in narrow strips in the 
| bottoms of the valleys among the rolling hills that constitute the 
major portion of the lands not now irrigated. This land is excluded 
| because of the belief that when the slopes above it are irrigated it 


oa 


will become too wet for cultivation and, lying as it does, in nerrow 


strips, the cost of drainage will be greater than the value of the 
land. Such land will be susceptible of cultivation for a few years, 


foal 


and will have some value for pasture after it has become too wet for 


| cultivation. Probably it shovld bear some of the construction cost, 
although it need not be considered in cetermining reservoir and canal 
capacity, because it will cease to need water before all the other 
land is using a full supply. 

The exclusion of land because of steep slopes and rough and. 
rocky surface is the largest factor in reducing the irrigable acre- 
age. Much of the land excluded for these causes will have some 
value for pasturage, feed lots, etc., and will receive some indirect 


benefits from the irrigation of adjoining lands, Probably it, too, 

















should bear a small part of the construction cost, 

Reducing the area to be supplied with water will make possible 
some reduction in the construction cost, but the reduction in cost 
will not be as great proportionally as the reduction in the acreage 
to be served, It is not within the province of this investigation to 
estimate the possible reduction in construction cost, and, in view of 
the fact that this is indefinite, it does not seem advisable to make 


any definite suggestion as to the amount, if any, that should be 





apportioned to the lands classed as non-irrigable. Taking these things 


a4 


Si oad Di ttl ep ws ota vata ata 


. 
4 . 


woe wy Rebate Prenirem 1s ae 


ee 


yy] tae 2m we es es aise she uo ‘emfioge 


+ 


baturteuk wey tee abel ald won 


oie edt aote-3 raly Yipiog anid, to # 


Zit 


2) ne 


? apie’ mips eee 


J: Giteder?.. wie ae 


ot Peo cP 


yres 


‘ 


cg i ety é aah es 

bet 'xag gaiel, wf? Yo Sale 

} y by i fe aez raf 
Ssetif=t aneo evieost ilin be ',.0%6',2%0! Boek estas, WHE 


. ‘7 
Saigo. ae , ail sche tahhs to wobbasteed ede oon te 
; a ' 


sya: [2.0 76 weds % 
Neipevq ovas Lae seter tah cetlora ad ot aeta act sabeabe 


Li ems, 


i , 
teeo “i rokoacin ott Ril yf bep bot zor Leotet ons et notes 


ey Toe 7 -4 


eRa0Te, it? wh anttonber se Elana ricguie Pint x ce 


| igs - ha (a au i, 


4 fy (ae 
we ae Base, Liles sawren oe. nohrgege oleae 
; a o\. ‘ NE apy j ae ca aal 
et Nene) 


id fo Lamy rw yng sae so fsiteoreg old snties her ton a ” 
’ ak ’ ; 
ne phen ts ame ad ose Psd 2 ett aaa 








ew 


into consideration, the average cost per acrs on the irrigable land 
would still be higher than that given in the Reclamation report, but 
lower than that based on the existing estimate of cost and the irrigable 
area shoym by the soil survey. With the understanding that it is not 

to be taken as anything more than an approximation, for the vurpose of 
further discussion, the cost to land recuiring a full water supply will 
be taken as $200 per acre and the cost of stored water only at $60 per 
acre. 

The estimates of cost given in the Peclamation report include 
no charge for drainage. Most of the land 4 the river valley now 
needing drainage is excluded from the vroject, and need not be con- 
sidered, The larger part of the land now producing good crops is 
comparatively level, and lies in the river valley between the wet 
bottom land and tie base of the hills. When the higher land is ire 
rigated much of the land nov productive will need drainage. It is 
not possible to predict exactly what land will need drainage, when 
the necessity will develon, or how much drainage will cost. The 
land that will require drainage is principally that which requires 
stored water only, and owners of such land should look forward to 
being called on to pey for drainage at some future time. If the cost 
of drainage is spread over the whole district, it wili, of ccurse, 
raise the cost on all land. 

As most of the lend hou cane a full water supply lies in the 


' hills, no large part of it will require drainage. 
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Irrigation Practice, 

Wnile the lands of the vroject are quite rolling and cut up by draws, 
and large areas have been eliminated as high, rocky, or steep, the surfaces 
of the lands classed as irrigable are fairly smooth, and the vegetation cover- 
ing these lands is, in most places, not heavy. As a consequence, clearing 
end leveling will not be difficult or expensive. 

The soils, generally, are not deep, giving them a rather limited water- 
holding capacity and making frecuent irrigation necessary. The depth of soils 
varies greatly within limited areas, making it very difficult to maintain 
the proper amount of soil moisture throughout a field, as the more shallow 
‘portions will dry out while the deeper portions still have sufficient water. 
This will tend to decrease yields, as crops will be spotted. 

Most of the irrigable land has rather steep slopes. This limits 
greatly the range in metheds that may be used safely in applying water, and 
limits the size of streams that may be used, thus increasing the time required 


for wavering fields. With cultivated crops it will be necessary to use very 





small streams and give them constant attention. 
The steep slopes aiso will make all farming operations more difficult 
and time consuming than on more nearly level ground. 
Type of Agriculture. 


The prevailing type of agriculture in the Lower Powder Valley is the 





growing of hay and grain, the raising of cattle and sheep that are run on the 
vacant public lands and on the nearby National Forests, with some dairying 
on many of the farms. 

Climatic and marketing conditions do not permit of great variation 


from the present cropping system; and the small land holdings required by 
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the Reclamation Act and, particularly, the hizh cost of water, preclude the 
extension of the existing type of agriculture to the nev lands, Future de- 
velopment must be based largely on the continuance of the present cropping 
system, with the substitution of dairying for the growing of range stock, 
Capital Requirements 

Estimates of capital requirements are based on farm units of &C acres 
of first class irrigated land, or its equivalent, farm enterprises based on 
dairying, and the bringing of such a farm to full production before regular 
payments on constructicn cost begin. It is estimated that the establishment 
of such a farm and its overation to a point rhere annual receipts will exceed 
cash outlay will require a capital of $7,037. It is estimated that a gettler 
with that amount of capital, either in cash or necessary equipment, can acquire 
such a farm, maintain himself and ees his peyments, but withovt labor income 


other than an allowance of 3600 per year for living expenses, without interest 





on his investment, and with almost no mavgin for contingencies. One who has 

to borrow any considerable portion of the recuired capital and pay interest 

on it will not be able to meet the payments on construction charges as they 
become due, 

The above estimates relate to first class land and experienced dairymen 
and allow for no misfortune of any character. Only about 30 per cent of the 


« 


irrigated land is rated as firss class; vhile about 43 per cent is rated as 





third class, indicating greater costs or decreased returns, or both. It 
apoears, therefore, that it is probable that only a few farmers can be expected 
yi to be able to meet the payments for water as they fall due. Under the district 
organization delinquencies on any part of tne land must be met by the other 


' land, and this would tend to break those vho might succeed otherwise. 
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If a farmer can maintain hiniself and meet his payments, the value of 


his farm at the end of the 20-year period of repayment will, in some measure, 
make up for the lack of labor income and interest on his investment. 
Location and Description. 

The Baker Project covers the greater part of the Lower Fowler River 
Valley in northern central Baker County, Oregon. The City of Baker on 
the Portland~Granger line of the Union Pacific Railway, and lying some 18 
or 20 miles west of the center of the project,. is the principal railway 
and shipping point. ‘The project includes two units lying on either side 
of and about equally divided by the Powder River, which drains in a southeaster- 
ly direction to the Sneke River. The area including the intervening valley 
lands has a maximum width of about 7 miles and extends through a distance 
of about 16 miles. From the project as proposed however, heve been excluded 
by the Bureau of Reclamation certain areas of lands having present water- 
rights or of unfavorable drainage, soil or topcgraphy. 

Tne greater part of the lands included within the project occupies 
upland terraces and benches having a maximum elevation of about 3,000 feet 
and sloping on either side of the valley tovard the river. Their lower 
margins usually terminate in steep escarpments which border the iower lying 
lands of the river valley at an elevation of about 2,700 to 2,800 feet. 

The degree of slope is in all cases sufficient to furnish good 
surface drainage and in most cases such that precautions and skill will 
be necessary in the distribution and handling of irrigation water. Drainage 
of these upland terraces is further favored by the fact that they are dissected 


by creeks, and by deep, narroy, steep-sided coulees or drainage courses usualiy . 
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having flat bottoms traversed by minor intermittent stream channels which 
carry water only at infrequent intervals. The last mentioned are most frequent 
upon the South Side Unit of the project which has no peremial streams 
tributary to the Powder River. The North Side Unit hevever, is traversed 
by a number of minor streams of variable but more regular flow, The more 
important of these, enumerating from west to east, include Heughton, Tucker, 
Glover, Balm and Goose Creeks which traverse areas of well defined alluvial 
bottoms separated from the upland terraces by steep slopes. Erosion by 
headwaters of the coulees or minor drainage courses has in many instances 
encroached upon the area cf the higher unland terraces giving rise to locai 
basin-like depressions of smooth to irregular surface. In the vicinity of 
the river bottoms, the Project insludjes ccnviderable areas cf lower-lying 
benches or terraces of smooth surface, less pronounced slone ard less 
dissected topography. The general topogranhy cf the project may be 
characteriged as rather strongly sloping or rolling to steep and dissected. 
While this condition is such as to favor dreinage of the upland terraces, 
the adjacent coulee and other stream bottoms are less favorably situated. 

The lands tacluded within the project are mainly uneccupied and 
covered with sage brush vegetation. Greaseveod appears only in a few 
localities of impaired drainage. Eresent settlement is practically confined 
to the lands of the river bottoms and adjacent low terraces extending 
throughout the main valley, end to creek bottoms and adjacent areas of 
uplands in the eastern part of the project in which water for irrigation 
is obtained from Aioes Creex, Balm Creek, and other north side streams. 

The poorly drained lands of the river bottoms in which accumulations 


of alkali salts more or less regularly occur are utilized mainly for pasture 








peg ye 


in connection with dairying and stock raising. The lands at present 
irrigated are utilized mainly for alfalfa and dairying. 
Scope of Investigation. 
The work of the Bureau of Soils in this investigation involves a 
Suauy of the soils. vith regard to their adaptability to agriculture under 


irrigation, and the construction of maps having a three fold purpose, as 


1. A soil map shoving extent and distribution of the 
various tyves of soiis classified on the basis of 
their salient physical characteristics. ‘Map No. 1) 

e. A land classification map based upon prevailing 
conditions of topography as related to irrigation 
problems in the distribution and handling of water. (Mao No.2) 


3. A crop map indicating presert vtilization of the lands 
of the valley. (Map No. 3) 


Owing to want of definite information during vrogress of the field 
ae to exast areas within the outiines of the project which had been 
excluded by the Reclamation Service from consideration, no attempt was 
madé to segregate these and the entire area lying between the preliminary 
location of the North and South Side Main canals as indicated upon maps at 


hand was included in the survey. 
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in the field consisted of prints made from maps of the North and South Side 
Units secured through the kindness of Mr. W. G. Steward of Baker. ‘These 
maps mere drayn on a scale of 1 inch to 1000 feet, showing contours at 
intervals of 5 feet and had been made by pantagraph reduction of large scale 
sheets of a previous survey artecating the proposed project. Location of 
main canals determining the »oundaries of the Project were of preliminary 


character and some errors were provably introduced by pantagraph reduction, 
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since instances were encountered in which location of topographic features | 
failed to check closely with established corners or land lines. Further- 


more, maps furnished by the Bureau of Reclamation subsequent to completion 





of the field work, indicated some later changes made in location of the 
main canal lines and in areas of lands excluded from the project. The 
mans oresented with this report do not therefore everywhere agree with 
_ the latest indicated canal locations and boundaries of the proposed project, 


_ and data given from results of planimeter measurements are epproximate and 


i not necessarily strictly coimarable. Since however, this survey includes 





all the lands lying between the main canal locations as indicated upon 


the mans then at hand, results presented should be representative; and it 


a in 


is believed that deductions and adjustments necessary to bring the area 
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i inciuded in this survey into conformity trith the final outlines and in- 

Wels 

He. 

“i 

fi clusions of the project, can be made later. 

i Data represented on the crop map were sketched in the field on | 
vi 

a; 

| township plat blanks on the standard one inch scale. 

‘a ' The soil and land classification meps have been platted further on 

q | , 

PP pantagrapn redustion in scale forming base map accompanying this revort. 

ig 
fe The crop map has heen enlarged to the same base with consequent 
| fui, if a 
f magnification of errors but is believed to be substantially correct. 
| ie ; 
L 
i Soils. 
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The soils of the project are derived from a variety of materials bi 
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which have been modified to a variable extent througn the agencies of \) 


weathering, drainage and erosior. They are in consequence represented by 
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a@ number of more or less distinct soil types which frequently occur in 
small and intimately associated areas. 

The most extensive and important soil forming materials consist 
of a series of old unconsolidated sedimentary beds forming the upland 
terraces. These are represented by strata of fine sands, fine sandy loam 
and of silt and clay in which the materials of medium to the finer grades 
of texture predominate. They are predominantly of light color and in places 
the beds appear to have been disturbed with more or less faulting, fracturing 
and upturning or tilting. The materials include in some localities beds of 
stratified volcanic ash and tuffs, and extensive areas of light grey to white 
chalk-like deposits frequentiy many feet in depth, are exposed in the eroded 
hill slopes in various parts of the area surveyed. These are of fine tex- 
ture and rather massive structure, and miscropic exanination indicates the 
material to include a large amount of sharply angular to needle-like crystals 
and fragments of quarts with somé evidence of diatomaceous remains, It is 
probable that much of these materials was deposited in lake waters which 
appear to have at one time occupied portions if not most of the valley, into 
which were carried by winds and waters quantities of finely abraded volcanic 
ash with the products of weathering and erosion of the adjacent rocks and 
soils, These deposits extend to undetermined depth and appear to be mainly 
of siliceous character, though lime cemented nodules, seams, and encrustations 
commonly occur in their upper part. They are of most typical and extensive 
occurrence on the South Side Unit but are also prominent in exnosures on the 
west side of Goose Greek and in other localities on the north side of the 
River. The surfacegSof the upland terraces, however, where not removed by 


subsequent erosion, are usually capped by deposits of water-worn gravels or 
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of soil materials in thich rounded gravels are more or less conspicuous. 
tt would appear that the surface of the former lake sediments has been 
veneered with old stream deposits and that the surface soils of the upland 
terraces where undisturbed, consist mainly of old alluvial deposits having 
an admixture of a variable amount of wind-borne materials, 

These deposits of mixed lake-leaid, stream-laid, and wind laid 
materials rest upon the rocks of the region at variable depth.. in the 
central part of the South Side Unit these are deeply buried and have no 
influence upon surfece soils. In the eastern and western portions of the 
project, however, basaltic rock and associated volcanic tuffs including beds 
of ash and pumice, closely approach the sarface and frequently outcrop. 
Associated green stones also occur about the margins of the area surveyed. 
In the central part of the North Side Unit, mainly between Tucker and Clover 
Creeks, areas of quartz bearing crystalline rocks of granatoid texture also 
prominently occur. These areas of shallow bedrock have had an important 
effect upon the soils and areas of residuel soils derived from the underlying 
consolidated rocks occur in these localities, 

The lower benches and bottoms of the river and minor stream valleys 
are occupied by flat to gently sloping areas of alluvial soils derived from 
a mixture of rocks and other‘materials. 

The arable scils of the area surveyed have therefore been classified 
under three main groups of soils, each of which ‘ia represented by two or 
more soil types. 

These three main groups of soils are designated as (1) Residual soils 
(2) 01a valley filling soils, and (%) Recent alluvial soils. 

The residual soils are derived from weathering in place of the under- 
iying rocks, and have been but slightly modified by admixture of water-laid 


y or wind-laid materials, They are predominately of rolling to hilly or steep 
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a OE a 
topography, shallow depth, and moderately low to low content of organic 
matter. - They are frequently stony, but where sufficiently free from boulders 
and stone fragments and not too shallow are capable of irrigation and well 
drained, but are of minor extent and importance. . 

The old valley-filling soils are derived by weathering in place 
of the old unconsolidated deposits of the benches and terraces. They are 
most extensively and typically developed on tne higner upland terraces but 
Occupy the entire series of benches from the highest to those having an 
elevation of but a few feet above present ailuvial fiood plain of the streams. 
Into these soils has entered an admixture of mineral materials representing 
a variety of rocks. 

The soils of these higner terraces are predominantly of light color, 
low organic matter content sl usually sontein small to abundant amounts of 
water—-worn gravels. The gravels are frequently accumulatec upon the surface 
and in some localities of small extent form conspicuous gravel pavement. The 
subsoils are characterized by occurrerce of cemented hardpan layers of both 
calcareous and noncalcareous character, or by soft, lime-cemented nodules 
and seems; or mechenically-compacted horizons, 

The soils of this group vary in topography from smooth and gently. 
sloping to eroded and rough according to degree of erosion. Surface drainage 


except in case of e few of the lover-lying anc flatter areas, is usually 
i & 





favorable but subdrainage is frequently restricted. In some of the types 
these conditions are pronounced, especially in the eastern part of the 
project, and will effectually limit penetration of irrigation waters and 
normal development of plant roots. Much of the hardpan, where of calcareous 
formation which predominates throughout the middle parts of the project, is, 


however, relatively soft and fragmental and appears to be penetrated at least 
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partially by roots. It is probable that this will not completely arrest 


areas of like character are being successfully utilized for growing alfalfa 


under irrigation at the vresent time, though spots in which the cemented 





layers occur at shallow depth become conspicuous under conditions of limited 
weter supply. Problems of sub-drainage due to compacted or cemented soil 
horigons are, owing to pronounced slope and frequency of dissecting coulees, 
likely to be more critically reflected in accumulation of scepage waters and 
alkali salts in the adjacent soils of the lower benches and alluvial bottoms. 

The old valley-filling soils of this survey are represented by five 
LE types of soil differing in origin, subsoil characteristics, topography, and 
agricultural possibilities, All of these are capable of utilization there 
topographic conditions will permit, but a considerable proportion of these 
soils is of steep and unfavorable tovogrephy or irrigable with difficulty, 
and areas of the rougher topography should be eliminated. 

The recent alluvial soils consist of recent stream-laid deposits 
which have not been materially modified through the agencies of veathering, 


leaching, or development of hardpan layers since deposition. They are confined 





to the bottoms of the river valley and of the tributary streams and coulees 

and occupy areas of flat or smooth surface, They are characterized by friable 
and permeable subsoils, are usually of high moisture-holding capacity, and are 
easily cultivated and productive vhere not unfavorably affected by accumulation 
of seepage or drainage waters and alkali salts, Drainage conditions are, | 


however, imperfectly developed and a large proportion of the soils of the 





river bottoms are already waterlogged or poorly drained, and extensive areas 





= 


SSS = = 
SSS Se a eS eae 







of alkali accumulation occur. The most of the areas in which such conditions 
are pronounced have already been excluded from the project. It is to be 


anticipated that with extensive irrigation of the higher lying lends, this 
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condition vould become further aggravated, and that in the absence of an 

4 extensive system of drainage coordinating with the irrigation system, a 
large proportion of rich, easily-handled, and fertile soils of the stream 
bottoms would ultimately need to be excluded from the project. Zven were 
én extensive drainage system provided, many areas of the recent alluvial 
soiis of the smaller streem vaileys and coulee bottoms are too small to 
justify the additional expense and would be so critically subject to 
accumulation of seepage waters from adjacent higher-lying lands that it is 
believed they should be permanently dropped from:consideration. 

In addition to the soils of the three main groups as indicated above, 
@ non-agricultural type of rouzh, broken and stony land has been mapped, the 
greater part of which had already been exciuded from the project. 

The individual ‘soil types are indicated on the accompanying soil 

map by separate colors and symbols, and are deseribed in greater detail 

in the following descriptions of soii types. 

There would apnear to be little reason to fear insufficient available 
plant food or an early exhaustion of any of the soils of the project under 
efficient cuitural practices. The content of organic matter is low but 
could be maintained and increased by use of green manures. In a previous 
report on a general soil and agricultural survey of the Eaker irrigation 
project by Prof. W. L. Porvers of the Oregon Exoeriment Station anplication 
of sulphur is recommended, particularly in connection with the growing of 
alfalfa. 

Samples of the various soil types recognized in this survey were 


taken for laboratory tests and for examination for content of injurious 


alkali salts, the location of such samples being indicated on the soil map. 
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Results of laboratory tests are given elsewhere in this report and all the 

types of soils are free from injurious amounts of alkali salts except those 

occupying low-lying areas subject to seepage and arrested drainage and now 

so recognized, the most of which have already been excluded from the Project. 
Description of Soil Tyres. 

Type No. 14. 

Type No. 14 consists of a light brown or light yellowish brown surface 
soil of coarse gritty sandy loam or gritty loam texture, overlying a subsoil 
of practically the same color, but of more compact character and of gritty 
clay loam texture. A+ depths of 15 to 45 inches, with an average of about 
30 inches, a granitic bedrock is encountered. Much coarse sand or fine 
quartzitic gravel is found in soil profile, the individual particles generally 
being of sharp angular outline. fhe surface soil kas a relatively low 
organic matter content, and is loose and friable. The subsoil is moderately 
compact in the upper portion end usually within 6 to § inches of the overlying 
bedrocis it is more friable with a larger per cent of coarse material consist~ 
ing of partially weathered granitic bedrock. ‘The soil has weathered in 
place from the underlying bedrock, only slight modification due to trans- 
portation having taken place in the vicinity of drainage ways. The soil 
material is noncalcareous, 

The type is confined to the higher-lying areas on the north side of 
the Powder River. The largest area occurs just below the north side canal 
and lies between Tucker Creek and Clover Creek. A smaller area occurs between 
Clover and Balm Crecks. ‘The type is inextensive, covering a total area of 


563 acres as comouted from plonimetar measurements, of which 13 acres are 


indicated on maps furnished by the Bureau of Reclamation as lying at too great 
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an elevation to be covered by the proposed project. The more gentle slopes 
are well adapted to irrigation but much of the slopes iis. rather steep 

and will require skill and experience in handling water. Drainage is 
excellent throughout the extent of the type. 

The native vegetation consists of sage and other low-growing desert 
shrubs and bushes. The Land could be cleared at moderate expense and would 
require but little leveling or smoothing for irrigation. 

None of the tyne is under cultivation at the present time, though 
two small areas have deen utilized in time past in the production of grain 
without irrigetion., ‘While of rather shallow depth, its mellow, friable 
structure and prevailing southern slope would appear favorable to early 
crops. Possibly the type might prove to be adapted to the production of 
early hardy fruits or small fruits and vegetables should such prove feasible 
upon any of the soils of the project. Successful commercial production of 


fruits and truck crops has, however, not yet been adequately Gemonstrated, and | 





soil of Type No. 24 consists of a rather heavy, sticky 
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loam or cley loam, of a dark brovm to dark reddish-brown color, extending 

to a depth of 6 to 10 inches. iiuch of it is, however, of gritty texture, 
containing an abundance of small angular particles of rock which imparts a 
granular, friable structure. A lazer of rather compact dark brown clay loam 
or clay often occurs below this, and underlying parent bed rock occurs ay a 
depth of from 6 to 2 inches, prebatly averaging about 12 inches. In some 
places much loose stone is scattered over the surface and through the soil. 


The soil has been formed mainly by the weathering or breaking down 


in place of the dark colored basalt and associated rocks, some of which 
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contain considerable quartz and are of cranilar structure, particularly 
in the northern part of the projeci,. 

It is represented by a number of small widely scattered areas, 
mainly on the north side unit, It covers a total of about four hundred 
acres, of which nearly 100 acres lie above gravity water under the proposed 
project. 

It occurs largely on the tops and upper slopes of knob-like hills, 
forming rather small and scattered areas. 

The surface varies from gently to steeply sloping. Drainage varies 
from good to excessive, No alkali concentrations are found at the present 
time. 

Practically hone of this soil is now under cultivation, as it lies 
above present irrigation ditches. It is covered by a good growth of sage 
brush, and a rather scant growth of small fine-leaved grasses. It is of 
some value es grazing land. 

If irrigated, care will be needed to prevent erosion end vaste of 
water. on this lend. ‘The shallowness of the soil will no doubt tend to 
cause rapid drying out and necessitate frequent irrigation, though the 
soil itself is retentive of moisture where not too shallow. Clearing of 
rock will be essential to the preparation of much of the lance for cultivation. 
The content of organic matter is low, but this could be supplied by growing 
of legumes and incorporation of organic manures. 

Type No. 6. 

The surface soil of Tyre No. 6 consists of 10 to 12 inches of a 
light brow, mellow, very fine sandy loam or silt loam. Water-worn gravels 
of mixed origin about 1 inch in diameter usually occur unevenly distributed 


through this horizon, 
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The subsoil consists of a horizon of light brown, slightly calcareous, 
medium compact loam to clay loam extending to a depth of 18 to 2k inches 
where it grades into a more granular, loosely-cemented gravelly silt loam 
layer containing a larger accumulation of lime. This horizon is underlain 
by rather impervious irregular layers or lenses of lime-cemented hardpan. 
This hardpan is usually encountered at depths between 20 and 30 inches 
but does not occur uniformly at these depths and is frequently exposed at 
or occurs near the surface. ‘hile in places it appears rather dense and 
may have a total thickness of three to five feet, it is usually rather frag- 
mental and generally seems to consist of successive hard crusts or plates 
from one-half to an inch or more in thickness, with intervening layers of 
more fragmental or softer material. The harder layers are frequently 
fractured or of lenticular occurrence and the entire hardpan substratum 
may have a total thickness of only a few inches and appears to be penetreted 
to a greater or less extent by roots of native plants. It is, however, to 
be regarded as a distinct obstruction to percolation and subdrainage, and to 
development of crop roots, which will limit the effective water holding 

a 
capacity of the soil and the yields and permanancy of deep-rooted perennial 
crops. 

The presence and number of gravels varies through the entire profile 

-and over the areas of this type. Some small areas are excessively gravelly 
and a few carry small amounts of basaltic stone of larger size, while ad- 
joining areas are almost devoid of such material. 

A large percentage of the gravelly and lighter-textured areas of this 
type occurs in the southwect nortion of the project. The bodies mapped on 


the north side unit contain less gravel. The bodies of this type mapped 
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in the southeasterly part of the project tend to have heavy darker brown 
subsoil and are quite similar to type No. 17. 
This type is derived from old valley-filling material of mixed 


origin, and occurs on the old higher benches. The south unit consists 





mainly of a high bench of this material that has been dissected by a 
number of small intennittent streams supplied mainly by the snow and rain 
waters of the higher surrouncing region, This erosion has given rise to 
| a series of small entrenched caulees and canyons leaving the high sloping 
flats as rather broad to loug narrow bodies reaching from the margin of the 
project down toward the river. This type is also well distributed in rather 
irregular bodies through the north side unit, 

Nearly all of this type has a smonth topography of siight to pronounced 
slope. 


The drainage of the surface soil is good, while that of the subsoil 





is generally good but impaired by the hardpan that tends to arrest percolation. 
Seme small areas having impaired surface drainage may occur following irrigation 
due to the uneven configureticn cf the hardpan. There are 7,486 acres of this 


type of which 580 acres are tuo high to be watered by gravity under the 








provosed project. 


Because of the large extent end favoreble slopes for irrigation, this 





is one of the mest important tynes of the project. There is a small percentage 
of the type irrigated and under cultivation to alfalfa in the vininity of Goose 
and Balm creeks. The remainder of the tyne is covered by a medium growth 

of sage about 18 inches in height, though in the southeastern part of the 

area where this type corresp2nds closely tc the No. 17 type, the sage brush 


fas made somewhat poorer growth. 
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The major portion of this type furnishes some grazing at present. 


























This soil is easily cultivated and irrigated. The surface soil will 
wash easily and care must be taken in the handling of irrigation water on 

the steeper slopes to avoid erosion and formation of gullies. The soil 

is uniformly low in organic matter and will be helped by agricultural 
practices that improve this condition, A crop rotation including alfalfa 

as the main crop should be practiced. 

Type No. ll. 

Type No. 11 has @ smooth surface soil of light brow or light grayish- 
brown friable silt loam or heavy fine sandy loam texture, and generally 
extending to a depth of 6 to 12 inches. This is usually underlain dy a 
subsurface layer of similar or of darker brow color and of more compact 

and often columnar structure, and which tends to be of heavier texture. A 
somewhat compacted light grayish brown deeper subsoil is usually encountered 
at a depth of 13 inches or more. In this nodules and seams of lime accumulatior 
frequently occur and in some small areas an intermittent or fragmental to soft 
lime cemented hardpan is found. Here the type resembles Type No. 6 into which 
it frequently merges without Cistinctive lines of demarcation. In other 
localities the subsoil to a depth of six feet or more is not especially 


compact and does not contain sufficient lime to respond to the test with 





hydrochloric acid. In some iocalities the surface and upper subsoil are of 
comparatively recent formation, being composed of outwash from the adjacent 
high lying old valley filling soils. The deeper subsoil and sub-stratum, 
while usually consisting of old valley filling or old lake laid deposits, 
sometimes contain volcanic materials, and sometimes the more friable surface 


materials extend to the depth of six feet or more. 


SR SE RT I oF RD NSS SEEN erence 
















Ete fies. oo cree . sa. “Potato s Bee. bedevitius ~<dtene at oe 


86 keene ao} tat xe eer at peas od J 20m une ar z 

Lice « ect wontts , Ye roftanret Dee: noteore ‘Sieve of segols mag 

Few il pare | besied od Ilkv Sew rot den cheapte ot wed’ 
pustis gaibalge! aotcotey gow A, ..uotiinace abet engliged dee a 


of 
hd 


bosivditg ac aloes gore | 


maetuste treif xo moron! tdgtl to ito escttus CYoorm «4 aed Tf rok ® 
- a hw Oe ae Te aire ke! - a 
at . 
eliateres $e ,orpexed mtol ybeee onl? weer to ome! tke ote 


v P ‘ _ y . ; . tae 
Ave sieliebaw yllaces ag ait? ,eenond SL of 0. To eed a re 


voxtsh to 16 telioie to teyl Son 
7 7 > \) Som 


Spagtie; «xen to bra roios 





» a take 
A «@tsxe!? selves: to of oF alnol.dold Bee ,ewientice iam 






6 n 4 oor fee - fs ‘nee ' +n 7 a ge ~ — re vt €é 4 : : . 
_ Be todeuo:  \Alacen af Liosdry. reqash avew delyeta tall bedsaqies 
; . . . S a a - . z om 
: re . . la 











Probiatennso: ott yo on 9p tn. seigdoc.oli¢ aT .esow to eadaal Fi “9 






Pos oF Leiner ont zQ tet? tere? 14 G8 200 xe, [Sfme omoe et Ons teeee 








' “ oe oe ek ay ie 
foie oan? Dam enya noidmeea: wyyd ed? ote. .bewol et atgbied Sedagey 





a. Raiso neksan renal to seqcli evitomtieth tet ix aegeed Vitae ee 








ris tooqee @on ak erce 36 e902 xle I: stqeh # od lieadze end 







a 0. sat est ot feogret of catl tootettine atetres Jom seed baw) 4. 







o te one fhoovus sor Soe eostice odd geltiinoas gme2 al — bine oisai 
at Petron 3 ots ma Hwartue Ip hasoqune: pitied »ottaenel teevet ae 
a ae bes Etoadns 2 Ss pak ont vedios jttins woflar ite 3 
} ib ‘eat hfe’ to argttat yvellar b7b ? gattezanos vile 
vy os mo venlfenge be alsiroian etmotor be: ta | 

ee ay i 28 30. gore me so” aad ott ot Bane 
a) F + i ti vie ; a 7 ad ~ 






















~ 31 » 


This soil is widely distributed in the area surveyed. It occurs 
in small and detached to larger connected areas of irregular outline. it 
occupies valley slopes and basin-like areas eroded in the upland terraces, 
the flats of which are occupied by Type No. 6 with which it is associated. 
The surface is generally fairly smooth and from gently to steeply sloping. 
The surface drainage is good to excessive. The subdrainage is usually good, 
though seepage from higher adjacent lands may come to the surface along the 
slopes under extensive irrigation of the higher lands. However, the type 
is practically free from seepage waters and alkali ait the present time, 
The native vegetation consists of segebrush and small fine-leaved grasses. 

The type is extensive, covering an area of 7627 acres, of which about 
120 acres lie above the proposed gravity systen of irrigation. 

It is not an important agricultural soii at present, only a very 
small proportion being under cultivation, 

Small acreages of alfalfa and wheat have produced good yields, and 
a small anount of grazing is furnished by the grasses growing on the type, 
but much of it is so steep as to be of questionable agricultural velue. 
(It is included largely under the B and ¢ classes in the land classification).. 

Special care will be needed in irrigating this soil to prevent washing 
ard waste of water, and small heads of water shovld be used. Sand in alfalfa 
or grasses will not wash as badly as if used for grain or cultivated crops. 
Like the other lighter-colorec soils of the region, i+ is low in organic 
matter, and may be improved by the growing of aifalfa or other leguminous 


crops and the ploving under of barnyard and green manures. 
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{The surface soil of Type No. 15 is typically a friable silt loam, 
























light brown to brown in color and in depth ranging from 6 inches to 20 
inches or more. Variations of lighter and of heavier texture are included, 
however, which approach upon the one hand a any fine sandy loam and npon 
the other @ silty clay loam. The subsoil is a somewhat compacted silt 
loam to clay loam, light grayish brow to light yellowish brow in color 
and usually noncalcareous or low in content of lime, though nodules or 
other accumulations of lime are sometimes encountered at variable depth, 
and small areas have thin layers of soft lime-cemented hardpan. Little 

or no gravel occurs in the soil or subsoil materials. 

The soil material consists of comparatively recent old valley-filling 
deposits of stream-laid origin. It occupies the first terrace or bench 


above the recent alluvial bottoms, lying slightly higher than Types No. e 





end No. 4. It occurs as intermittent strips having an extreme width of 

about one half mile and bordering the river bottoms below the head of the 
valley. On the north side of the river the areas extend nearly to Clover 
Creek, while on the south side they occur nearly throughout the entire valley. 
The surface is generally smooth and from flat to gently sloping. The 


surface drainage is generally fairly good. The subdrainage varies from fair 





to good at the present time, but in some localities the land will become 
affected by seepage when higher lands are irrigated. The type is practically 
alkali-free at present, except where it borders on Tyne No. 4 which is a similar 
soil with poor drainage and a high alkali content. 

It is a moderately extensive type, covering an area of nearly 3000 

acres. Under present conditions of agriculture it is one of the most 


4 important soil types of the area surveyed. The most of it is now irrigated 
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_ end producing alfalfa, small grains and pasture. Good yields of alfalfa 











and wheat are obtained, seasonal yields of 5 tons per acre for the former 
Reding reported, 

Land of this type is easily worked and irrigated and is retentive 
of moisture. The organic matter content is low and the soil can be benefited 
by the growing of alfalfa or clover in rotation with other crops, end by the 
incorporation of organic manures. 

While of present high relative importance in the economic agriculture 
of the region, owing to the fact that much of it is now more or less complete- 
ly covered with water rights and under irrigation, this type is only partially 
included within the proposed project ad is of less future comparative 
importance in this connection. 

Type No. 17. 

The surface soil of Type No. 17 consists typically of 7 to 10 inches 
of a light brown fine sandy loam or silt Loam containing a few scattering 
waterworn gravels, overlying a dark brow compact heavy clay of somewhat 
columnar and adobe-like structure, 

The deeper subsoil consists of a light brow or grayish brown compact 
clay which in so far as determined overlies an impervious substratum of 
cemented clay and gravel or of volcanic tuffs and ash. This occurs at 
somewhat variable. depth, the average of which appears to be about 36 -inches. 

“The type is derived from weathered old valley-filiing deposits which 
appear to have had their source mainly in basaltic rocks. The gravels have 
been unevenly distributed thrcughout the soil profile and over the surface 


of the soil areas, and are mainly of basaltic origin. 
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ae. Wet deere 


This type occurs mainly as bodies of irregular ontline on the 
high hills and slopes in the eastern end of the South Side Unit. One small 
area occurs on the North Side Unit near Goose Creek, and another occurs 
about midway between Tucker and Clover Creeks, while a few smail areas 
appear in the extreme western part of the Project on the south side. 

The type is inextensive and much of the slopes are too steep to 
be easily irrigated. The surface drainage is good while the Somer ane 
substratum retards the drainage of the subsoil, the water of which is 
held wp .and must drain off over the surface of this layer. The entire type 
is in virgin condition supporting a little grazing and a medium to poor 
growth of sagebrush. 

While the subsoil is compact and intracteble, the surface soil is 
friable and should be easily cultivated and pulverized, 

Care must be exercised to prevent erosion in irrigation of the 
steeper slopes. Alfalfa or some other crop that tends to hold the soil 
from washing should be the main crop on this type. 

Type No. 9. 

The surface soil of Type No. 9 is composed cf 10 to 18 inches of a 
chocolate brown heavy silty clay loam to clay loam or clay containing but a 
small quentity of organic matter. 

The subsoil varies quite widely in different parts of the project. 
In the eastern part it is predominantly composed of a horizon of compacted, 
heavy, gritty clay loam or clay of columnar structure and of rich brow or 
dark reddish-brown color, extending to a depth of 26 to 36 inches where it 
is underlain by a rusty brown substratum of impervious cemented gravels and 
clay. This hardpan-lixe material is nonealcareous and apparently extends to 


a depth of several to many feet though in places it is replaced by beds of 
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volcanic tuffs and ash, In the middle and western parts of the project 
the subsoil is compact and heavy in texture, but she underlying impervious 
cemented hardpan-like material is less frequent or pronounced, and in much 
of the areas probably entirely wanting. | 

small waterworn gravels are unevenly distributed over the surface 
and through the soil profile, being abundant in places and nearly wanting 
in others, and in some of the soil areas stone fragments of larger size 
and of irregular to wateryorn outline are numerous. 

This soil has been derived from weathered old waterelaid deposits 
of mixed origin but in which basaltic materials are conspicuous. 

This type occupies the tops and slopes of many of the ridges lving 
near the proposed main canal line and on the higher bench lands of the 
north side unit. Other bodies are mapped at the west end of the south side 
unit. 

The surface of this tyne is smooth but has topography varying from 
gently sloving to rolling and hilly with steep slopes. While portions of 
this soil type would be easily irrigeted, a large proportion is of pronounced 
slope and irrigation would be rather expensive and would require skill and 
experience in efficient handling of water. The topography of this type is 
such that drainage of the surfece soil is well developed while that of the 
subsoil is impaired by the immervious substratum. The water moves through 
the subsoil above this impervious material and where the slope is sufficient 
there are no poorly drained areas. Under irrigation, however seepage waters 
will tend to accumulate vhere the hardpan occurs at shallow depth along 


hill slopes and on adjacens lower lying lands, 
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About 4400 acres of this type have been mapped, of vhich 350 acres 
are too high to be watered from the proposed gravity system. A small per- 


centage of this type is being cropped to alfalfa and average yields are 


reported, The remainder of the type supports some pasture grasses and 4 


medium growth of sage brush. 


This 


a 


oil is sticky wken wet and will clod up under tillage but 
should not be hard to pulverize when properly cultivated. 


Great care will be necessary in handling of irrigaticn water on the 


Vv 
t 


. 


steep slopes to prevent washing. i rotation in which alfalfa is the main 
crop is recommended. 
Type No. 18. 

The surface soil of Type No. 13 consists of a light brown, mellow 
silt loam which tends to be cf light texture and includes some fine sandy 
loam material, and extending to a depth of 10 to 14 inches. This is usually 
underlain by material of similar or of slightly darker brown color, of silt 
loam or fine sandy loam texture, and which is slightly compacted. While 
this compaction is readily detected in typicél areas, it is not always 
developed and the materials are alvays mellow and friable, very easily 
tilled, and readily permeable to water and plant roots. 

This types which consists of recent alluvial stream~laid deposits, 
is composed of somevhat variably textured, stratified sediments, but the 
subsoil is usually fairly uniform, consisting of light brown silt loam and 
and fine sandy loam materials of open,friable character, The surface soil 


generally contains a greater proportion of visible organic matter than the 


soils of the upland terraces, and whe entire soil profile is free from 


indications of hardpan or of nodvies or other accumulations of lime. Small 


waterworn gravels are of occasional occurrence and of irregular distribution 
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the surface and subsoil materials. 

Long narrow strips of this occupy the bottoms of the coulees and 
local eroded valleys traversed by small intermittent streams, which occur 
4 at intervals throughout the project. Other small areas occupy local 
_ alluvial fans, and alluvial flats and basins. 

The surface of this type is smooth and gently sloping to nearly 
f flat but many of the bedies are cut by narrow stream washes ranging from 
two to eight feet in depth. A body of about 35 acres of this type that 
is too stony to be of any practical agricultural value occurs about 3-1/2 
miles southeast of Keating. This ee been indicated on the soil map by 


stone symbol. 





The drainage of the entire profile is well developed under natural 
conditions but, due to the position it occunies relative to the higher 
lands, much of this type will uitimately be subject to seepage and water= 
logging. Such areas are outlined on the land classification map and referred 
to further under that head, 

There are 1368 acres of this type, of which a very small amount is 
under cultivation at the present time, but it is a rather important type due 
to the fact that in its present condition, it is a mellow,deep soil, early, 
is easily cultivated and handled, is productive and would be well adapted 


to irrigation. [In its virgin cordition this type supports a medium to heavy 





growth of sagebrush, 
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The cultivated area is being used mainly for the production of alfalfa, 


This soil is adapted tc the production of any of the crops grown in 
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the area. Where the areas are vrotected from the wasteand seepage waters 
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of higher adjoining lands, some straightening of the stream channels would 


Reet 


aid in preventing further erosion, and some good rotation of crops should be 


_ practiced. In the small wmprotected areas some cropping may be practiced 
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_ may be utilized for pasture land. An agricultural program that will 


increase the orgenic-matter content should be practiced. 

Type No. 35. 

The surface soil of Type No. 35 consists of l2 to lo inches of a 

dark brown,friabdle, heavy silt loam to silty clay leam. It generally contains 
@ good percentage of organic-matter and there are some small included areas 
of high organic-matter content vhich are quite similar to muck. 


The subsoil ranges from a rich brovn to a dark greyish brown color, 


Saas Dene ee ae ee ee Ry i tener 


and to a depth of 36 inches or more is typically similar to the surface 


aaae 


horizon in texture and structure. Areas having included strate of heavier 


texture, and some areas having small lime nocuies in the subsoil occur in 


ates Sak Sn, 


this type in parts of the Goose Creek bottom. 


= 


The type is composed of recent, stream laid deposits derived from. 


taixed material but influenced by a high percentage of basaltic material. 





the muck-like areas are the result of the decay of vegetative growth along 
sluggish streams or swampy areas. The entire profile of this type is 

easily penetrated by roots and possesses a high-water holding caoacity. 

A large area of this type extending along Balm Cree is quite gravelly. 
The gravels are uneveniy disvributed through the soil profile, and in places 
decrease the ease of cultivation and the water holding capacity. Near she 
upper limits of the project this body is also quite stony, the stone being 
abundant and sufficient to materiaily lower the value of the land. 

Areas of this type occur in long, rather narrow bodies along the 


a main creeks of the north side unit. The surface is quite smooth and ranges 
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With the exception of a few small areas occupying slight depressions 





















or occurring adjacent to stream courses, the drainage is moderately well 
developed at present, The soil, however, has a high water retaining 
capacity, tends to be rather late, and the lower-lying areas occupy 
positions which will be subject to seepage and impaired drainage under 
extensive irrigation development on the adjacent upland slopes. 

There are 1522 acres of this type mapped in the area surveyed, 
the larger percentage being under irrigation and cultivation at the present 
time. Crops raised consist of alfalfa, grains, pasture crops and vegetables, 


Excepting a few included heavy textured areas, this type is friable and 





easily tilled, 
This is, under present conditions, one of the most fertile soils 
of the area and if properly handled in crop rotation, will give satisfactory 


results. This soil is not subject to severe washing and is one of the best 





soils of the area for growing rov crovs and vegetables. Conditions of 
topography and surface configuration are favorable to irrigation, but owing 
to existing partial or complete rater rights, portions of the eastern areas 
of this type have been excluded from the proposed project. 

Type No. 4. 

Type No. 4 to an average depth of about 20 inches is a friable, light 


brown or light gréeyish-brown, heavy fine sandy loam to silt loam, often 





distinctly calcareous. The subsoil, which is of abort the same color is 
composed of stratified materials, mostly of fine texture, It is usually 
somewhat compacted and quite highly calcareous, and frequently contains 
small, soft nodules feebly cemented by lime and alkali salts, and small areas 


having thin, softly-cemeted hardpan layers were included under the type as 
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; mapped. The soil material consists of comparatively recent stream-laid 
BP Rsposite of mixed origin which have been modified slightly by weathering 
and accumulation of lime and alkali salts and which approach in character 
of profile the old valley-filling soils. 

This soil is found in rather small and scattered bodies lying along 
the outer edzee of the river bottom lands, often closely associated with 
Types No. 2 and No. 15. It is low-lying and has a flat or gently-sloping 
surface, The surface drainage ranges from fair to poor. The subdrainage 
is usually poor and the soil is, with slight local exceptions, thoroughly 
impregnated with alkali salts. Most of the type was placed in the D class 
in the land classification. The native vegetation consists largely of 
salt grass and greasewood. 

There were 1357 acres of this type of soil recognized and mapped, 
very little of which is under cultivation. It furnishes a scant growth of 
grasses and is utilized mainly as pasture. Owing to unfavorable conditions 
of Roatieoe and alkali accumulation, the most of it has already been excluded 
by the engineers from the proposed project, and the type is of but little 
importance, 

Only by drainage and the washing out of the excess salts can this 
type be successfully utilized for the growing of crops. It is probable 
that if more of the higher land is irrigated the drainage and alkali 
conditions will grow worse. 


Type No. e. 


Type No. 2 has a surface soil of fairly friable,dark brown to dark 





grayish-brown material, typically a clay loam or silty clay loam in texture, 


though in places as light as a fine sandy loam. [It is of high organic- 





matter content, and is often full of roots and of a mucky character. The 


subsoil is typically somewhat stratified though predominantly fine-textured. 
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It is somevhat lighter in color than the surface soil. Little compaction 


and no concentration or accumulations of lime are found in the profile. 


ter” 


i st 


The soil material is distinctly micaceous and probvebly contains a large 
variety of rock material. It consists of recent alluvial deposits of the 


Powder River. 


= 
=e 


ie This soil occupies the first bottoms along the river. It forms. 
ee 

an unbroken body extending throughout the entire alluvial valley of the 
- Powder River. 


ee The surface is flat. Surface drainage is fair to poor, and sub- 
drainage normally poor. ‘The land is subject to occasional overflow in 
» periods of high water. This, no doubt, accounts for the fact that much of 
the soil is practically alkalii-free in spite of the presence of a high 
_ water table. The majority of the type is included under the D class on the 
; lend classification map. 
This soil is fairly important agricuiturally at the present time as 
" compared with the other soils of the area. It is devoted largely to wild 
| hay and pasture, though a ¢mall acreage of wheat was also observed. Wild 
| hay yields 1 to 2 tons per acre. Meny range cattle are pastured and fed 
| during the winter. Owing to poor drainage and to danger of further aceumnlation 
_ of seepage waters and elkali salts, the greater part of the type has been aga 
f cluded from the proposed irrigation project. 

This soil is naturally very rich, but on account of the occasional 
overflows and the high water table is not well suited to crops other than 


nétive grasses. If much of the higher land is irrigated, the drainage and 


alkali conditions may become worse. 
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Type No. 45. (Rough, broken and stony land). 


Rough, broken and stony land consists of land which is too steeply 


sloping, too irregular and rough, or too shallow or stony to be economicaliy 


or successfully cultivated and farmed, either under irrigation or without. 

In the present survey it consists mainly of steep slopes formed by 
erosion of the unconsolidated materials of the upland terraces. Areas of 
thin and stony soils underlain by basaltic and other rocks in which out- 
cropping bedrock and steep rocky cliffs and canyons occur, are, however, 
included. These are most extensive and pronounced in the eastern and 
western parts of the south side unit. The most of the areas included with 
this type have been so classified mainly on account of steep and adverse 
vopography, but a few areas occur, especially in the eastern part of the 
north side unit, in.which the topography is not particularly unfavoratle 
to cultivation and irrigation but in which the soils are shallow and ex- 
ceedingly. stony, 

The type is extensive, covering an area of 9101 acres. It is 
scattered throughout the greater part of the area surveyed but is most 
extensive on the south side unit. 

The type has already been practically entirely excluded from the 
project by Burean of Reclamation engineers. 

A rather scant grovth of grasses is found on much of the type, vhich 
is of some value for grazing, being utilized mainly for grazing of sheep, 
but othervise the type is of no agricultural importance. 

The areas of the various types of soils computed from planimeter 
measurements vith the relative percentages ‘zhich they bear to the total 


area surveyed are shown in the foliowing tables 
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Areas of tne Various Soil Types. 
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: Ties :Percentage of 
Soil fype.* : Areas : High Areas : total. 
2 eres 3. acres : A 
Wo. 14 : BON 1s 18 : 223 
eu : 30, 97 : 86 
wo .6 a sy ane 530 > 18.45 
eek S WNTES Pw ons 119 s° 18.81 
ho o45 : eg7l : 06 : 7-32 
t 17 : 750 eee 137 : i 75 
Bi a", pS os 351 Pi LORS s 
n 1g ta US ls 00 : 3.36 
35 ahr LOE bys 90 : 3.93 
e 64 eens : 00 : 3.34 
Borie Be SOR 248s 00 : 7.55 
HLS : 9102: 00 a eats 
Total > oss * 1352 E 100,00 
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* Hxclusive of area east of Goose Cresk, which has been 
excluded by the Bureau of Reclamation. 


Land Classification. 


The land classification survey conducted in connection with the 





soil survey of this project, has for its purpose the presentation of the 
salient conditions of topography of the land as related to steepness of 
slope and surface configuration. Owing to complexity in occurrence and 
distribution of the soils of variable topography, it seemed necessary that 
there be in addition to the soil classification based upon the soil tyve, 
some effective metnod of delineating and presenting the facts as to 
topographic features of the lands included within the project as related 
to efficiency in application and distribution of weter. 

The land classification map, therefore, is concerned less with the 
agricultural features cf the project as measured by crop production and more 
with the phases of irrigation deveiopment as related to cost, efficiency and 


hazards in the application and distribution of water. 
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Had the soils of the project been of simple occurrence and limited 
to fewer types, occupying more extensive areas, consideration of soil 
and land classification might have been combined in a single map. Under 
the circumstances it has appeared expedient that the latter be handled 
as an independent unit in the survey. For the purposes of delineating 
the conditions desired upon the land classification map the lands have 
been classified into 6 grades or classes each of which is represented by 
distinct color and symbol in the land classification map, as follows:- 

A - Irrigable Lands, First Class. 

The areas designated as irrigable lands of the first class have a 
smooth surface configuration free from pronounced ridges, depressions, or 
wind-blown hummocks which would add to expense of preparing for irrigation. 
They occupy areas of gentie to moderate slope sufficient to favor ready 
distribution of water but not such as to readily promote injury, by erosion 
or to call for unusual labor or expense in construction of distributing 
systems end in irrigation practice, The lands of this class are favored 
by good surface drainage though subdrainage is restricted in the more 
elevated hardpan areas, and it is possible that some of the lower-lying 
areas of the stream valleys inay in time become adversely affected by 
seepage waters arising from extensive irrigation of the uplands. Develop- 
ment of any sonsiderabie water logged or alkali-affrected areas is, however, 


not believed imminent under irrigation of the project. Land of this class 
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occupies nearly 7,0CO aeres, of which about 270 acres are too high to be 
by 
reached/ gravity water. The larger areas otcupy the lower terraces and 


slopes of the river valley, intermediate in position between the low-lying 
alluvial lands and the dissected higher benches from which they are usually 
separated by a distinct escarpment. Other conspicuous and ~videly-distributed 
areas of irregular outline occupy the upner flats or uneroded remnants of 

the higher upland terraces lying between incised drainage courses or areas 
which have been dissected or rendered irregular by erosion. Other areas 

of local occurrence occupy allavial fans and portions of the valleys of 

some of the larger creeks of the north side unit, The lands of this class 
constitute the most desirable and important lands of the project. 

B - Irrigable Lands - Second Class. 

Second class irrigable lands consist of areas of moderately pronounced 
slope in which efficient distributien and application of water will be 
effected with some difficulty and expense. ‘The suzface is usually smooth 
and but little levelling will be required. The slopes are, however, such 
that some care will be necessary to prevent erosion, and skill and experience 
will be a decided asset to the settler. 

Drainage is well developed and injury from seepage or alkali 
accumulation will probably be relatively insignificent and localized, anc 
limited to occasional small spots which may be affected by local hillside 
Seeps. 

The lands of this class occupy an area of 6382 acres, of vhich about 
400 acres lie above the reach of gravity water under the project. The 
irrigable areas are of irreguiav outline and usually scattered throughout 
the north and south side units. They occur mainly in the more steeply- 


sloping parts of the upland terraces and in the more gentle of the eroded 


slopes marginal to the coulees and entrenched stream valleys. 
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The second class lands are capable of growing alfalfa and general 
farm crops by careful cultural practices, but conditions of slope and 
contour would probable be better adapted to fruits or other intensively 
cultivated crops should such prove possible under prevailing climatic 
conditions, 

While inferior to the lands of the "A" or first class, inclusion 
of these lands is not incompatible with the successful irrigation of the 
project, providing the cost of the water is sufficiently low to be 
economically feasible. 

C - Irrigable Lands - Third Class. 

Class "ct" lands, recognized as third class irrigable lands, occupy 
the steeper slopes On which irrigation is physically possible but difficult 
end expensive in time and labor necessary to efficient nenelene of the 
water. The surface is usually smooth and but Tittle levelling is necessary, 
Pat care will be required to effect uniform and efficient irrigation and 
in avoiding erosion. The latter will constitute a grave problem in land 
of this class and such areas snould be placed in the hands only of settlers 
giving evidence of skill and experience in irrigation. Wholesale attempts 
at irrigation of class C lands by inexperienced or careless settlers conld 
result in hardly else than a calamity. 

Land of this class occupies a total area of slightly more than 10,000 
acres, of which about 480 acres lie too high to be watered by the proposed 
project. The areas are usually widely distributed but are most extensive 
on the north side unit. They are recognized as better adapted to special 
intensively cultivated crops, though alfalfa and grains can be, and are in 


some localities now being grown under irrigation by a few exceptionally 
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| skilled and experienced farmers. Whether this can be economically 
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ve 
I) 


accomplished on an extensive scale is however, questionable and will be 
determined largely by the cost of water and of necessary farm equipment 


and operations, the discussion of which forms a separate part of this 





report. 
D- River Bottoms, Poorly Drained. 

Class "D" land occupies the bottoms of Powder River. It is of 
flat surface. Most of it is more or less water logged and of high water 
taole and portions adjacent to the river channel are subject to overflov 
during times of flood. Heavy accumulations of alkeli occur upon portions 
of the area covered though the greater part which occupies the lower bottoms 
adjacent to the river is free from excessive aikalii accumulations. Drainage 
conditions are unfavorable to inclusion of the lands within the proposed — 
project and such as to cause more pronounced and more extensive waterlogging 


and accumulation of alkali under extensive irrigation develcpment of the 





uplands, 

Class D land occurs mainly as a continnous area extending throughout 
the Powder River Vailey, Two or three small isolated areas occur in the 
bottoms of Clover and Goose Creeks. It covers a4 total area of 4340 acres. 


While of considerable importance in the present agriculture, being 
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utilized for pasture and the production of wild hay, it has practicaliy all 
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——— 


been excluded from the proposed project by the Bureau of Reclamation on 


OE 


account of unfavorable dreinege end alkali conditions and is of little 


importance in this connection. 
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The lands of Class "EZ" occur mainly in the bottoms of the creeks 
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and local coulees and drainage courses. Small additional areas occur along 
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surface and usually smooth and favorable to irrigation under vresent 


conditions, though small areas occur vhich are somewhat uneven or cut 


by transient drainage channels which carry water only at irregular ard 


infrequent intervals. 


Class £ lands occupy a total of about 2500 acres. The individual 


| areas are of variable extent, irregular outline and are widely distributed 


throughout both the north and south side units. With the exception of but 

one or two localities they are free from injurious accumulations of alkali. 
Both surface and subsoil drainage are well developed under present conditions, 
but the areas occupy low-lying localities favorable to accumulation of seepage 
waters and alkali under extensive irrigation of the adjacent higher slopes 
and uplands. Some of the areas could be protected by drainage channels so 
Situated as to cut off seepage from ahove, but they are for the most part 
small and narrow and insufficient in extent to bear the cost of drainage 


in addition to the water charges under the project. 


The areas of Class E lands have been indicated on the mep in localities 
in woich field jrdgment would indicate conditions of impaired drainage would 
be most imminent under irrigation of the project. They could, however, 
probably be utilized under irrigation for some time, both soil and topographic 


conditions being favorable. It is believed, however, that ultimately most 


| of these areas would become affected by seepage waters and alkali and that 


the exclusion of most of the areas from the project should be considered, 


| R&- Non-irrigable Lands. 


The lands of the "R", or non-irrigable class, occupy steep slopes and 


areas of irregular topography which are unsuited to permanent or economical 


irrigation. While irrigation is physically possible in some of the areas 
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_ ineluded under this class of lands, conditions of topography are adverse 
and such as vould render cost and labor involved excessive, water difficult 
_ of control, and danger of excessive erosion grave. 


Ke Class R land covaérs an aggregate of about 10,000 acres. [It occurs 





o| as areas of irregular outline widely scattered throngnout the project. These 
| reas are of some value for grazing purposes but it is recommended that they 
_ be eliminated from consideration under the iereean la lands of the project. 
- The steeper and more pronounced areas have already been excluded by the 
. Bureau of Reclamation @éngineers. 
The extent of the various classes of land as indicated on the lend 
4 classification map and as determined by planimeter readings is shown in the 
_ following table: 
Areas of Land of Various Classes 
North Side Unit 


od at te oe ere 


(2) 3 So (1)° 

















) Class  __—s:Area@,in acres* : High area,in acres : irrigable ereasin acres 
ae 3322 : 203 : 3119 
B : 2995 : 115 : 2380 
C : 6222 : LOT : 5S15 
a 1933: ~-- ; Eee 
ie E : 1559 “ aoa : sah nie 
{ as : 3316 : ee : rae 
 Potal Vi Rate etiad? atte, of kk eR ee RE 
| Worth side : 1937 725 : 1131 
ea South Side Unit 
} r . 365 : 5 Ras” 3589 : 
i. B : 3387 : 23h. : 3103 
1 C : 3945 | : 7e : 3873 
14 D : 207 3 aan er 
| E : 1024 aay : ae 
R : 7 cae : more 









Oe eLlos 423 Lg 10565 


 Grend Total: — 4obu5 1148 eee 
* The areas indicated under the North Side Unit are exclusive of lands lying 
east of Goose Creek, which are showm on accompanying maps but which 
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have been excluded by the Bureau of Reclamation from the project sub= 
sequent to the preliminary surveys. 
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ie (1) The High areas indicated in the second column of these tables represent 
oe areas lying above reach of gravity water which have been excluded by 


the Bureaux of Reclamation. The total of the high areas does not 
check with that of the high areas indicated under table showing areas 
of soil types on page 43. ‘This apparent discrepancy is due to the 
fact that some of the high areas of certain soil types have been in- 
cluded under the nonirrigable{R) class of land owing to adverse to- 


se pogranhy. 


Eee 


_ (2) Certain irrigated areas under Classes A, B and C have also been ex- 
Lt cluded from the project by reason of present water rights. Class D 
hi may include small arees and Class E is wholly or mainly included 
Ly under the project as proposed, and the lands of Class R are in part 
a included. 
i Crop Mep. 
4 Upon the crop map eccompanying this report is indicated the utilization 
a of the land or crops grow at the time the survey was made. Reference +o 
the map indicates the lands of the valley to be utilized at present mainly 


ie for pasture and wild hay, and for alfalfa which is grow under irrigation. 


My These vhases of agriculture are conducted mainiy in connection with dairying 





and the raising of live stock, mainly cattle and sheep. The lands devoted 
to pasture and wild hay are maimly those of poorly established drainage 
occupying the lower-lying areas of the river bottoms. The alfalfe lands 
occupy the somewhat better-drained lands cf the river valley and of some of 
the north side streams. Wheat and other small grains are grom to a limited 


extent partly without irrigation. A few small areas which have been cleared 





and in part planted to grain crops have been abandoned, and there are a few 
ea nal) areas of a few acres each utilized for potatoes, vegetables and for 
orchard. The latter era! metnly planted to apples but there has been but 
ie little attempt made to grow fruits on a commercial scale and it is as yet 
— doubtful whether commercial fruit production would be possible on the lands 


of the project. 
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While future development of agriculture may include introduction of 
fruits or other specialized crops, it is felt that snch more or less remote 


possibilities can not be capitalized under present conditions and that the 
feasibility of the project should be decided on the merits of the lands as 
adapted to present proven farm crops and farming systems. 

Resume of Soil and Lanc Classification. 
The Baker Project covers the greater part of the Lower Powler River 
i. Valley in Baker County, Oregon. It covers an area having a maximum width 
of about seven miles and extending through a distance of about 16 miles, 
and which is nearly equally divided into two units by the Powder River. 
The general topogrephy of the project is strongly sloping to roliing, 
steep and dissected. 
The wails of the nroject are derived from a variety of materials 
and are represented by a number of distinct types, which differ materially 


in origin, topography, depth, character cf subsoil and other underlying 


materials. 





Some of these are derived in place by weathering from consolidated 
rocks consisting mainly of basaltic rocks, green-stones, and rocks of granitic 
character. These represent the residual soils of the survey. They ere of 
rolling and hilly topography and well drained. They are frequentiy shallow. 
or stony and are of minor extent and importance in the Project. They are 
represented by Types arbitrarily designated es Nos. 14 and oO, 

Others, which constitute the predominating soils of the project, are 
derived from yveathered and modified old unconsolidated deposits of the valley 


terraces. They have had their minerologicai origin in a variety of rocks, 


' ond the parent materials have been accumulated through the agencies of 
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"characterized by subsoils which are of heavy texture or which include 
compacted or cemented hardpan-like layers or horizons, or fragmental or 
nodular materials of calcareous character. They vary in topography from 
smooth and gently sloping to steep and eroded. Surface drainage is well 
to excessively developed but subdrainage is frequently restricted. Thege 
are represented by the old valley-filling soils. 
The most extensive and important types of these are designated as 
Types 6 and ll. 
Type 6 occupies the more elevated uneroded flats or surfaces of the 
terraces. It is of mixed origin, light color and is characterized by compacted 
subsoil having one or more layers of a inane od hardpan. ‘These are of | 
variable thickness, and constitute a distinct obstruction to penetration of 
irrigation water and development of roots. It is, however, more or less 
fragmental and appears to be penetretecd by roots of native plants and can | 
be irrigated and farmed. Topographic conditions are generally favorable 
to irrigation and drainage though the type includes some areas of steep 
lands which should be excluded. It is one of the most extensive and 
important types of the project. | 
Type 11 occurs typically about the eroded slopes and local basins ) 
occurring in the upland terraces, the flats of which are occupied vy Type 6. 
Hardpan is usually fragmental or absent and general conditions of the soil 
profile are somewhat more favorable than is the case with Type 6, The 
topography is, however, more irregular and eroded and a considerable 


proportion of this type shovld be excluded because of steep and rough slopes. 
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Type 15 is a light-colored soil of very fine sandy loan and silt 
loam texture, friable, easily cultivated and handled and retentive of 
moisture. It occupies the lower terraces adjacent to the alluvial bottom 
lands of the valley and has a slightly cemented or compacted subsoil without 
consistent or pronounced hardpan. It is of smooth topograohy and well adapted 
to irrigation but will in part be subject to injury from seepage and alkali 
accumulation under extension of irrigation. 

Type 17 is a light colored silt loam soil having compact heavy- 
textured darker-colored subsoil resting upon indurated clay-like materials 
or volcanic tuffs. It is usually of shallow depth, rolling to sloping 
topography and of minor importance though cepable of irrigation. 

Type 19 is a brow to dark brow soil of heavy texture, having 

heavy compacted subsoil or noncalcareovs cemented hardpan or substrate of 
volcanic tuffs. It is retentive of moisture and would be productive under 
irrigation where of favorable depth but is frequently stony end shallow, 

in places is of steep topography, and is of only moderate extent. Surface 
Grainage of this type is well develcped to excessive. 

The recent alluvial soils are of recent deposition and occupy the 
strean bottoms. They are of smooth topography and usually deep, friable 
and productive. Unfavorable conditions of drainage and alkali accumulation, 


however,occur, and other areas will become subject to injury from alkali 





and seepage waters under extensive development of irrigation in the uplands. 
Where favorable drainage conditions can be maintained, they will constitute 
productive soils wnich can be easily handled and which will be retentive 
of moisture and well suited to irrigation. Of these types Nos. 35 and 18 


eecupying the creek and coulee bottoms are probably intrinsically the most 
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fertile soils of the project. Types No. 4 and 2 which occupy the river. 


| bottoms are of flat topography and the most of these types have been ex- 


cluded from the project previous to this survey on grcunds of a high water 
table or alkali content. 

Rough, broken and stony land occupies areas which are too steep or 
rough in topography or in which the soils are too shallow or stony te be 
suitable to agriculture. It is extensive but of no agricultural importance 
and has practically all been excluced from the project previous to this 
survey. 

With the exception of the type of rough, broken and stony land, the 
soils of the project cen be irrigated and farmed where topographic conditions 
are favorable to irrigation and drainage. conditions of topography are, 
therefore, of primary consideration in connection with the study of soils in 
this survey, and in assigning the place vhich any soil type or types on be 
expected to assume in the development and maintenance of agriculture, and 

classes, 
the lands of the area surveyed have been further segregated into six/based 
upon conditions cf topography and drainage. 

Class "A", irrigable lands, first class, are of smooth surface, 
gently to moderately sloping, and well adapted to irrigation, They occupy 
an area of about 7,000 acres. | 

Class "BY, irrigebie lands, second class, occupy areas of somewhat 
steeper slope and are capable of irrigation with somewhat greater difficulty. 
Irrigation will be more laborious and expensive and some care will be 


necessary to prevent ercsion. Land of this class covers an area of about 


5,400 acres. 
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Class "C", irrigable lands, third class, occupy steep slopes and 
cas of irregular surface. Irrigation will be expensive and will require 
Boze asperviston and great care will be necessary to prevent erosion. 
“Irrigation of these lands upon any extensive scale should be attempted 

| only by settlers having experience and skilled in irrigation practice. 

| ‘This class of land covers an area of more than 10,000 acres. 

Class "D" lands, occupy areas of river and stream bottoms of flat 
surface and in which drainage is poorly developed at the present time. Much 


of the areas are already waterlogged and areas of excessive accumulation 


| of alkali occur. They cover an area of 4340 acres and have mainly been 





| excluded from the propcsed project previous to this investigation. 

| Class "E" lands cccupy local stream bottoms and valley slopes, at 

_ present well drained and adapted to irrigation, but in which drainage will 
ie become impaired under extensive irrigation of the uplands. They are of 

4 doubtful value and would best be eliminated from the permanent lands of 

iP the project. They cover an area of about 2,500 acres. 

Class "R" or nonirrigable areas, occupy an area of about 10,000 acres. 
A Owing to excessively steep slopes or to irregular surface and to resulting 
} high cost and difficulty in irrigation, waste of water, and to danger or 
eresion, it is recommended that they be excluded from the project. 

The lands of the area included within the survey which are at 

i present utilized for agriculture are confined mainly to the bottoms and 
low terraces of the river and the larger tributary streams. Small areas of 
the higher bench lands are farmed in the eastern part. The most of these 


¢ 


Lends are now under present partial or complete water rights and some of these 






Areas have in conseguence been excluded from the proposed project by the 


Rureau of Reclamation. 
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A large proportion of the lands now in farms is utilized for pasture 


, q 
and the cutting of wild hay. the irrigated lands are utilized mainly for 






| alfalfa, and small grains are grown to @ limited extent, 

‘ While commercial growing of fruits or other special crops is a 

| possibility this has not yet been demonstrated, and the feasibility of the 
| project should be determined on the basis of proven farm crops and farm 

| practices. 


LAND OWNERSHIP AND LAD HOLDINGS. 


The soil survey shows a gross area of about 40,000 acres betveen 





_ the canal lines and the river. Of this avout 18,000 is public land. ‘the 
distribution of the public and private land is showi on Map No. 1. The 
Bi ocatton of the public land was taken from the records of the local land 


|| office at La Grande, Oregon, while thas of the private land was taken 


SSS eS 
ee — a 


from the assessment roll of the Lower Powder River Irrigation District 


) for the year 1922. There were a few conflicts between the two lists, but 


i 





’ the entire area involved was only 80 acres, and this can be disregarded. 


_ ‘There is & small area of state school land that is classed as private land, 


i 


EE 
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= 


since it is subject to purchase rather than to homesteading, 


The Lower Powder River Trrigation District, as organized, includes 


er 
“hn — 
' 


Sania 


land under a proposed high line canal that is not included in the project 


{| as outlined in the Reclamation report. The land owmership within the 

! 

ibs 

| present project was determining by checking the land descriptions given 


| in the assessment roll on the map showing canal locations. Considerable 


| parts of the land under the canal lines have been eliminated from the 


project because of being too hign, too rough, too steen, or too wet, but 
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On the assessment roll there are listed 76 tracts of land that fall 












rey. 
_ within the project as it stands. In many cases several tracts that in 


_ members of the same family, and many of the tracts are undeveloped, so 


of tracts listed on the assessment roll. 


; 


Taking the figures from the assessment roll, there is but oneholding 


and fifteen of from 161 to 320 acres. Of the remaining holdings seven 
exceed 500 acres, and three exceed 1,000 acres. The average holding 

| exceeds 200 acres. 

: Assuming that, if this project is approved, the Secretary of the 

B® interior will fix a size for farm units and require the present land owners 
_ to agree to reduce their holdings to the size fixed, the condition with 

B fem units of different sizes will be as follows: With 160-acre farm units 
| Yo of the present holdings will have to be subdivided; with 80-acre farm 
“units 65 holdings will be subdivided; and with 40-acre farm units all bus 

D two of the present holdings will be subdivided. 

i Taking the holdings as they stand, the number of settlers required 
y for the private land to conform to farm units of different sizes will be 
as follows: With 160-acre units 59 settlers; with &0-acre units, 152 
settlers; and with 40-acre units, 352 settlers. 

Exclusions, for the reasons stated previously, will reduce these 


mmibers; but the fact remains, that under any probable farm-unit size, 
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All of the public land, of course, requires settlement. If this were 
all irrigable it would require 113 settlers with 160 acre farm units; 226 
settlers with 80-acre units; or 452 settlers with 40-acre units. As is the 


case with the private land, the public land is not all irrigable, and the 





number of settlers required will be considerably less than given here. 
The distribution of the public and private land in the land classification 
made in the soil survey, is given in the follcewing table: 


Distribution of Public and Private Land 
Among Classes of Land. 


— 





Class > Sotal ‘ Public : Private 
: : 45% ; oe 
Gross area, 2 40,545 2018, 20h.. 3 eee 
Deductions: : : : 
River bottom, poorly drained » HOwNO s Sa 4, 340 
Local tottom, impaired drainage * | (2,583.58 310: 4 Syed 
Steep, rough, rocky and high » di,euu 7,65 : 585 
Total deduction 2 2 Le Ley st 969: 10,198 
Irrigabie: : : : 
First class » (6,707 : 1475 : 5,232 
Second class sono ss fo ee a 7oe 
Third class ie 1 ee hee hale ee 4127 
Total irrigable le er : 10, 255 : La, dies 





eda ned by subtraction. 
As shown by the teble, 45 per cent of the total area is public land, 
and about the same percentage of the irrizable area is public land. Deductions 
from the private land are due largely to poor drainage, while those from the 
public land are due to steepness, roughness, etc. 
LAND VALUES. 
Present valuesiof land in the Lower Povder River Valley are difficult 


Ps: dstermine because of the fact that under present agricultural conditions 
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there is little market for land, and consequently there are few sales by 












which to judge values. 

Assessed values of the lands within the project were talcen from the 
records of the county assessor. Here, as in other discussions, the 
eliminations of land for various reasons are disragarded beceuse these 
eliminations have no relation to property lines, and on the assessment roll 
the area in each tract is divided between "tillablet and "non-tillable", 
without describing the boundaries of each class. It was not possible either, 
to divide exactly the holdings that lie along the canal lines. Consequently 
the areas given below-are approximate, but the averages represent correctly 
the assessed values of land within the project. 

The assessed ae of private land is given in the following table: 


Assessed Value of Land in Proposed Baker Project. 





All private Tillacle ©: Non-tillable 





Item land. iend. land, 
Area of land (acres) ' 15,679 : 4934 ; 10, 745 
Value of land ; 3249, 135 $212,070 ; $37,065 
i Average value per acre $15.39 o4e.96 43,45 
Maximum valve per acre $75.60 : $75.80 $28.00 
Minimum value per acre $ 2.05 6.00 2.08 


The land is supposedly assessed at full value, and it was not possible 
to get definite statements from officiels as to the real basis of assessments. 


A common statement is that the land is assessed at 60 per cent of its value. 


Assuming this to be true, gives the following values: Average for all land 


$26.50 per acre; average for tillable land $71.60 per acre; average for 
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at $5 by the farm-loen board. 


were as follows: 
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following values for land in the territory under consideration: 


land had been in the present ownershiy for many years, ont several of 





Piehes 21 See 
: Average per acre 


eens. 


co e¢ 


- non-tilleble land $5.75. It is evident that "tillable" land is in fact 


tilled land, and the classification used by the assessor has no relation 


fhe directors of the local farm loan association at Baker gave tne 
Good 
alfalfa land, $100 per acre; salt grass land in the river valley, $5 per 
acre; sage brush land, $5 per acre; land in the creek valleys about the 
same as in the river valley. The board does not recommend icans on dry- 
farm land. These values are not inconsistent with those obtained by 
assuming that the assessed value of lard is 60 per cent of the full value. 
The "non-tillable" lands on the assessment roll, which have an average value 


of $5.75 are principally sali-grass pasture cor sage-brush hillsides, valued 
A canvass of farms in the district showed that a iarge part of the 


farms had been purchased within recent yeers. The dates of purchase and 


the prices or farms in the river valley for which statements were obtained 


ower Powder River Valley. 
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All these farms are located in the river valley and contain some of 
the best alfalfa land in the project, and have dwellings and other improve- 
ments on them. All except the first one were purchased during the period 
of agricultural inflation, and the prices evidently are much greater than 
those now current. 

In the following table the assessed value of the same farms in 1922, 
is compared with the purchase price: 


Comparison of Assessed Value end Purchase Price. 


. . 
? - 





Assuming, as before, shat the assessed value is 60 per cent of the 
actual value, the present value of these lands is $46.18, or a decrease of 
about 28 per cent since the dates of purchase. 

MORTGAGES. 

The farms in the Lower Powder Valley are generally mortgaged. The 
directors of the local farm loan association made the general statement that 
there are very few farms that are not norigaged to the limit. This item 
was covered in a farm survey of ninetcen farms. Of these, fifteen reported 
mortgeges and four reported no mortgages. Several farms not included in 


shis survey were in the hands of banks that had foreclosed mortgages. 





s Purconase Price ; sate Assessed Yaiue 
Area $ + : . ; 
= -fotal ¢ Average : Total : Average : Percent of 
(aes 3; per acre: ; per acre :purchase vrice 
172 Po OO0t 875055 0s CC SHTIO. Cs $27.38 : 36.2 
160 > 10,000: ~62.50 : URED: 28.25: 45.2 
352 s 20,000; 56.82 : 9170: "26.054 45.9 
gO > 6,500: 81.25 : 26000 : 32.50 : 40.0 
2uo0 : 15,000: 62.50 .: 6820: ego : 45.5 
1004 : 64,500: 4.24 27820 eT eth 48 43.1 
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Comparing the assessed value of farms with mortgages on real estate 
for nine farms for which this is possible from the data available, shows 
mortgages aggregating $70,000 on property assessed at $51,810; or that the 
mortgages are 135 per cent of the assessed value. In many instances there 
are chattel mortgages also. 

| This situation is important because of the heavy interest charges 
that must be met by the land owmers who are proposing to assume the 
responsibility of repaying construction cherges. 

In the discussion of the size of present private-land hoidings it 
was shown that it will be necessary to subdivide many of the existing farms, 
to conform to the Reclamation law and the farm-unit size that may be adonted 
by the Secretary of the Interior. In many other projects there has been a 
tendency for land ommers to hold their land for prices that settlers can 
not afford to pay. To overcome this, attempts have been made to secure 
agreements from land owners to sell their surplus land at agreed prices. No 
such agreements have been obtained from the owners of land in the Baker 
Project. On the basis of present values, settlers would have to pay about 


$100 per acre for good land in alfalfa, about $70 per acre for improved 


land generally with full or partial water rights; and about $5 for unimproved 


land, most of which is in sage brush. 

Public land is obtained for the land-office fees, which amount to 
little, but it is probable that the miscellaneous expense connected with 
obtaining public land will emount to about the same as present prices of 
unimproved private land. If the selling prices of private land conform to 
present valuations, there will be little choice between homesteading and 


nurchasing unimproved private land. 
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Most of the improved private land is in the class requiring stored 
water only, and the purchase price of such land will be more than offset by 
decreased construction charges, making it preferable to either the public 
land or the unimproved private land. 

In obtaining settlers the Baker project will meet competition from 
(1) other raw lands, and (2) lends already in cultivation. It is difficult 
to anticipate the condition that will exist when this project is completed, 
if construction is undertaken. At the present time there is little demand 
for raw land, with large areas available in existing projects, and a great 
deal of improved land throughcut the West, as well as elsewnere, is for 
sale at prices considerably below the estimated construction cost on the 
Baker project. 

TRRIGATION DISTRICT, 

The Keclamation report recommended that the project be given favorable 
considerable provided, emong other things, "that a satisfactory contract be 
made yith the Lower Powder River Irrigaticn District, providing for repayment 
of the cost and prorating the cost of examination and surveys and storage on 
an acreage basis to all lands included in the project", 

The irrigation district referred to included not only the lands in 
the project as it stands, but also lands under a proposed high line cenal 
that is omitted from the present plans. 

Under date of October 11, 1922, the board of directors of this 
irrigation district passed the folloving resolution: 

"Be it resolved by the board of directors of the Lower 

Powder River Irrigeticn District that said board favors 

the said district asstming a construction charge for 

storaze to be assessed equally per acre against all dis- 

trict lands based on the maximum cost stated in the 

Reclamation Service Board report of July 3, 1922, and 


approves as feasible said board's estimate of canal and 
lateral construction", 
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This action of the district board is given as showing the attitude 
of the land owmers toward the construction of the project. It should be 
noted ‘that the district as constituted includes a large area not within 
the limits of the project as recommended and that the resclution relates 
to other estimates than those reported by the board of engineers. Of 
143 tracts of land shown in the assessment roll of the district 63 are 
outside the project as now planned. It should be noted further that 45 
yer cent of the land in the project, after all eliminations are made, is 
vacant public land and those “ho will be called upon to make the payments 
of cost apportioned to these lands have not been represented in the ore 
ganization of the district and will not be represented in passing upon any 
contract submitted to the voters of the district. 

In another section of this report attention is called to the fact 
that not only the public lands but & large part of the privave lands will 
have to be colonised if the law limiting the area in 2 single owmership te 
which water may be suppiied is enforced. The prospective owners of this 
land, also, will not be represented. It appears, therefore, that any con- 
tract made by the present land owners, organized as the Lower Povder River 
Irrigation District, vill not represent those who are to make the payments 
covered by the contract. | 


Another phase of the district situation that should be given con- 


sideration is the fact that until the pnblic lands are taken up there is no 


way in which they can be made to contribute their share of the cost of either 


construction or operation and maintenance. 


Under the usual form of contract between the Department of the Interior 


and irrigation districts, it is provided that a district is not obligated to 
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pay the part of the construction cost apportioned to public land until the 
land is entered. The Federal irrigation district act (Act of Aug. 11, 1916) 
provides that operation and maintenance charges may be levied against un- 
entered public land, but the Government is not obligated to pay these charges; 
rather, they accumulate as a charge against the land, to be paid by the 
entryman when he applies for the land. in the meantime the amount assessed 
against these lands and unpaid must be assessed against the private land 
and the entered public land. Present land owners should realize that their 
land will be liable for vhatever payments fall due, and particularly may have 
to carry the load apportioned to the prvblic lands for operation and maintenance 
Yor an indefinite period, 

While the area of public land is only 45 per cent of the total area, 
the fact that much of the private land is charged with payment for only a 
partial water right, leaves more then 50 per cent of the cost chargeable to 
the public land, but likely to be shifted to the private land on account of 
the public land not being liable for district taxes until it is entered. 

Since the charge on the land under the estimates is so high that 
there is doubt as to the land being able to carry it if every acre carries 
its omm load, a contract with the district constituted largely of public 
land, as is this one, is no assurance to the Government that the cost will 
be repaid; and, on the other hand, the original apportionment of the cost 
as between public and private land, gives no assurance to the land owner 
that his liability will be limited to the amount originally apportioned to 
his land. 

Under the conditions existing in the Lower Powder River Valley, 


some other form of organizetion than the irrigation district should be 


se 















(Brox ok seth te don} fo tobreetp p soltagiest Lowe? oat 


woe daniegs botint of er pape, oomated a tas brs ventartsiga aad 







Preguis’o emocis “ar ot bating tide, ton ad, toomerreved ass end (Biead oilda 1 ia 


etd vW beg ag et ,bual ocd fandoge egtaio © as etetamcos wat 





Beeroicn invome att omivaoot od my | obeessl ect 20% setae aa nocte 2 





Grist etevine edt deatogs Soageses ed team Siaqay bon shaal 7 


® . i ere 
tied: gesitt as tise afwede otecie ans suse stg «.dral ofidse boustas ® 











eved yeast ult alsa? stad Bas. 0b Ifa ae OMY T qovretas toh of: atl oe") 


Ba Seceineac tion Sie cebtoue tot obael oticeq edt of Some soreqge. baol edt 4 





| ebodtag ssinnbal 


” 





weete isco eds %. amo soy view at beat oLddor, % avers cult eo 













‘eC 
& wine tot tneanpy ‘iv Segesde ef Saad oder itg, ont 20. doou sacle 4 at 
ot Sliaeyiais tee ety te tawd tog Of mold eng esvaol date never ate 
te gasooos oo bei etaving ey ot hetttde ec a yesizs ud bond. ‘dy 


sborotice st ae fkine goxed  jpistalh 7a? al Saks gated ton tual 9 





‘ 2 ah bait aah, be at rotamitee acl reba Saat edd wo spradp add 


pe 






noite dima Yrove LE #2 rte of olde gated bast edt ot so sdeb e 





piling 20 yfégual beivticeneg *opateth oxide cttw tonteres a taal 


ee 


“ig 


(Efte aa02 itt dade Seem APCD edd, a Spite wees os? of atte olis seal ™ “a 





am 
a 









; % : i" ’ 
ane ee f : - . Me ‘ oe ; os f 7 ie at ay Ka 7 


i : oe me pane sept ntame 
he ' bie 








gS = Hon 


and prospective. 
TRANSPORTATION, 

The Lower Powder Valley, in vhich the project is located, lies to 
the northeast of the city of Baker, the distance by highway being from 
fifteen to twenty-five miles, with an average of about 20 miles. 

A fairly-well surfaced state highway leads from Baker to the center 
of the project and to the lower end. ‘This highway passes over a ridge that 
a separates the Lower Povder Valley from the Baker Valley, the high point on 
the highway being about 1000 feet above the lower end of the project, and 
about 300 fest above Balter. A more direct highway leads from Baker to the 
upper end of the project. On this the high point is lower than on the other 
road, while the irrigable land is higher, so that the elevation over which 
the products grown in the valley must be hauled is considerably less. This 
road is not now surfaced, but an appropriation for that purpose has been 
made. the products of the Lover Powder Valley that are to be shipped mist 
be hauled an average distance of twenty miles, over a ridge from 800 to 
1000 feet higher than the valley, to reach a shipping point. There are 
stages that haul cream, and other small freight from the valley to Baker. 
The farmers of the valley revorted paying from 40 cents to 50 cents per 
five-gallon can of cream for this service. The same amounts represent the 
range in prices received per pound of butter fat. 


This long, difficult haul places a heavy handicap on the growing of 


and, added to the railwey freight charges, preclude the inclusion of such 


products in the agricultural program of the valley. 





devised, in justice to both the Government and the land owners, both present 


any bulky products of low unit value that are to ve shipped out of the velley, 
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Most of the agricultural products of this section are shipped to 
the Pacific Coast markets. In railway freight rates this section has an 
advantage over other producing sections further east, but is at a dis- 
advantage over sections nearer the coast. The long haul to the railroad 
would tend to off-set the advantage in freight rates ever Idaho points. 

There is talk of the construction of a logging railroad through 
this valley, but no assurance that it vill be built. 

TYPE OF AGRICULTURE: 

The type of agriculture for any district is dependent, among other. 
things upon the soil, climatic, and marketing conditions. In this district 
there is at present 2 lack of local transportation that has influenced this - 
type of agriculture, 

There has been developed in the Lower Powder Valley a form of live 
stock and limited dairy farming. The irrigated lands are devoted to the 
groving of alfalfa hay and sait grass pastures and e very limited amount 
to grain. 

The flocks and herds are pastured on the open public lands and the 
national forest during the spring, summer and early fall. They are pas- 
tured for a limited time in the fall upon the farm lands and then fed 
alfalfa and straw during the winter. 

The dairy cows are pastured on the salt grass pastures and fed 
alfalfa hay. In a canvas of many of the farms now in operation in the 
Lover Powder Vallsy there was not a single instance noted where dairy 
cattle received a ration of grain, roots or ensilage, 

The soils are fertile and well adapted to any crops permissible in 
this climate, excepting where the light colored subsoii or clay comes too 


near the surface, 
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The following meterological data for Baker City, which correspond 
very closely to those of the Lover Powder Valley, will give the important 


limiting factors in crop selection. 


Meterological Data for Baker Project, Oregon. 


Temperature 








e . . e a e . <2 
. ° Pa 


:Jan.:Feb.:Mar.:Apr.:May :June: July: Aug:Sept.:Oct.: Nov.: Dec.:Annual 
Mean 225.7: 29.6: 36.644 .5:51.5:57.9: 66.1:65.6:56.4 247.2: 36.7: 27.7: 45.4 
Mean Maximum:32.7:37.1:45.4:55.6:62.9:66.3: 78.1: 78.2:67.6 :57.6: 44.0: 33.7: 46.4 
Mean Minimum: 18.0: 21.6: 27.6: 33.7:39.7:45.2: 49.0:44.9:40.7 233.6: 27.2: 20.3: 34.5 
Highest 255 :59 :74 :83 :88 :97 :102 :101 :9% :85 : 66 : 58 :102 
















Lowest -14 :-20 :-12 3:15 :2h :27  : 36 3:31 3:23 8:12 3-8 :-ab 3-24 
Precipitation 
Maximum £2.04: 2.59:1.40:0.37:1.372 2059: 1.83:0.43: 0.14:0.16:1.31 :4.00 218.23 
Minimum 21.93:0.43:0.62:0.38:0.02:0.19: 1.12:0.92: 0.53:0.71:0.56 :0.30 : 7.71 
Average £1.27:1.19:1.19:0.99:1.47:1.20: 0.58:0.48: 0.76:0.82:1,00 :1,31 112. 26 
Frost Data 
: Year : Frost free period 
; : No. of days 
Minimum : 1895 : 1 
Maximum : 1914 ; 185 
Average for $ : a 
30 years : -- : 155 





It is stated locally that the groving season in the Lower Povder 
Valley is slightly longer than that at Baker, probably an average of 150 days. 
A general survey of the above data indicatesthat only the hardier 


| plants may be expected to yield a good crop every year. 
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The frost-free period is not usually sufficiently long for apples. 


There are now within the district a few apple groves of from 1 to 3 acres and 


these are reported to have yielded two crops in the past nine years. 
There follovs a report by H. K. Dean of the Burean of Plant Industry 
on the type of Agriculture suitable for this project. 


Report on Crops -— Baker Reclamation Project 
H.KeDean —- Agronomist and Superintendent 
Umatilla Experiment Farm. 


The proposed Baker Reclamation Project, comprising about 40,000 acres 
of land, is from 2400 to 3000 feet above sea level; has soil varying from 
sandy loam to clay loam, rather rough topography with slopes from 5 to 20 
per cent and an adequate water supply. These determining factors in the 
type of agriculture would indicate that it would be of general character 
with livestock, particularly dairy cattle and hogs as a basis. This is the 
type practiced on the river and creek bottoms now being farmed except that 
the croos are fed mostly to sheep and beef. The adjacent forest reserve is 
now fully stocked so extension along the latter line tould not be possible. 
The distance from railroad is 12 to 20 miles which precludes the economic 
marketing of bulky crops under normal conditions, 


Crops- Alfalfa is the principal forage crop of the district, which 
is fairly well adapted to its production. Two good crops and a short third 
are secured, The alfalfa weevil is now present in the vicinity of Baker 
but it is likely that control methods and substitute crops vill at least 
partially control the pest... Table 1 is a summary of the yields of alfalfa 
on land now farmed within the project. These lands are along river and 
creek bottoms on generally slightly heavier soils than on the hills but 
it is believed that the yields on the hilis would approximate those of the 
bottoms. Crop reports were secured on 1201 acres of alfalfa on 13 farms 
in the river valley proper. The yields showed a variation of from 1.7 to 
5 tons per acre with the average 3.2 tons. Five creek valley farms reported 
an average yield of 2.438 tons from 113.5 acres, 





Wheat and barley are the chief grain crops of the area. Table 2 
gives the yields of vheat reported by 3 river valley and 6 tributary creek 
valley farmers. Twenty eight acres on the river bottom produced 790 bushels 
of wheat, an average of 28.2 bushels per acre. The yield in the creek 
bottoms from 197 acres was slightly higher, averaging 35 bushels per acre. 


Corn would likely not produce enough grain to be as profitable as 
wheat or barley but the shorter-seasoned verieties could be used for silage. 
Under similar conditions in Hastern Oregon sunflowers have given higher 
Silage yields than corn. 
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From the appearances of grasses growing throughout the region it 
is judged that mixed grass pastures would have good carrying capacity. | 
Establishment of pastures on the sloping land vould be difficult but that 
land could probably be best used for pastures on account of ease of pasture 
irrigation and of difficulty of harvesting other crops from steep land. 


Taking the existing small orchards as an indication it is not 


believed that orchards would be profitable on account of the late spring 
frosts. 


Crop Yields compared with existing Reclamation Projects:- 


- The yields produced by some of the common crops on 7 Reclamation 
Service Projects in the northwest have been assembled in table 3. While 
these figures are for the year 1922 only, there is little variation in the 
yields from year to year and it is believed that they are quite closely 
comparable to those to be expected on the Baker Project. These projects 
in general have similar soil and climatic conditions to the Baker project 
but probably have a slightly lower average altitude than that project. 

The average yield of 140,000 acres of alfalfa on these projects was 3.6 
tons per acre which is slightly higher than the figures for the Baker 
project. The average yield of vheat on 53,818 acres was 26 bushels as 
compared with 34.2 bushels average on both the river and creek bottom 
lands. The barley yield on the Baker Project ‘ould probably be about equal 
to that of the seven projects summarized while the corn fodder yield might 
be lower and the potatoes higher. 


Table 1 - Average yield of alfalfa in tons per acre 
on river valley and creek valley lends already 
cropped on Baker Irrigetion Project.* 


: : Total : Average 

Ranch : Acres . : Yield : per acre 
number : : Tons : tons. 

River Valley : : 

a : 200 : 600 > 3 20 
e : ie : ea pe : 367 
3 : 140 : 450 : 3.2 
4 : 120 : 600 : 5.0 
5 : 100 : 300 : 3) 
6 : 57 : 250 : 49 
£ : 100 : 400 : 4.0 
g 3 LO : 120 : 440 
9 ‘ LO : 80 s 2.0 
10 H 90 : Hd : Ee 
Li : 109 ¢ 200 : 1.8 
12 nae 60 : 100 : Led 
13 : 70 : 210 3 320 
Sum and Average.: teu) ee ie Doe : jee 
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Table 1 (Contd.) 
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: Totar ; Average 
Ranch : Acres Yield : “per acre 
number : Tons : tons. 

: Creek Valleys : 
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> *These figures are from a farm management survey of the area made by 
R. P. Teele. 
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Teble 2 - Average yield of wheat in bushels per acre 
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on river valley and creex valley lands already 


eropped on Baker Irrigation Project.* 





























ATE River Valley. 
: : Total : Average 
Ranch : Acres : Yield : per acre 
number 3 ee =... Busnele : Bushels 
if : 2 : LG : 20.0 
2 : 16 : 500 5 5165 
>> ee 10 “s eS EU ee nat 2520 P. 
Sim and Average: 2g : 190 ie. Chae 
MEOEERIN ih Ys Creek Valleys. 
TT : g : 197 : 24.0 
5 : S i 292 : ee 
6 : 1 : 540 : 38.0 
7 : 10 ; 273 : Slut 
$ $ aL : 1100 : 5505 
0 : 126 : L543 : 36.4 
Sum and Average: 197 oe 6895 : 25 0 / 


*These figures ere from a farm management survey of the area made by 
R. P. Teele, 
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Table 3 - Yields per acre of alfaifa, barley, wheat, corn 


Pro ject 
Boise 
King Hill 


Minidoka 
pumping 


Minidcoke 
gravity 


Yakima 
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Tieton 


Umatilla 
Average 
Acreages on 


which averages 
are based 
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grain, corn fodder and potatoes per acre on seven 


Northwest Reclamation Projects in 1922, 
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Wheat : Corn +: Corn : Potatoes _ 
: : Grain : Fodder : cle Fae 
Pte eV atios OF OTS SU roOnS 0s Bue 
Pie OG) SERS PINES Phe : 290 
iS Te ae Ce ee he PY ee 217 
pty (26 6ee 6 2526 8. 9 236 
34 Boe She wee’ G88 21g 
nr eee ae a Se 267 
yak DT esse se LS Bes 198 
Me SS acd cee co Mee Sc) Bae Oe 108 
coo ki Coyiyeened am abe ie jk hel 
7067 353,818 213,443 ; 1,292 2 39,588 


The above figures are taken from the project crop reports as published 


in the Reclamation Record. 


In connection with tnis same question consultations were held with 


the Experiment Station workers of Oregon, Utah, and California. Prof. 


Paul V. Maris, Director of Extension of the Oregon Agricultural College has 


worked ont and had published "An Agricuitural Programfor Oregon" which has 


been made use of in considering the type of agriculture for the Baker project. 


a 


Summarizing the information obtained together with personal obser- 


vations, the following crops are considered adapted to the Lower Powder 


. Valley: 
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Alfalfa hay, two good crops with a possible short third and very 
limited pasture or two good crops and good fall pasture. 

Wheat, oats, and barley will mature. 

Corn Sor ensilage only; root crops for stock feeding will yield 
well. Potatoes will not however prove profitable except to supply the 
local market as they will mature too late for early market, 

Sugar beets and sugar beet seed will prove suitable. The growing 
of sugar beets will depend upon the building of a factory sufficiently 
near and on the willingness of settlers to grow beets. Mangels and other 
root crops for stock feeding will do well. 

Clover and alfalfa seed can be grown successfully and in addition 
afford chaff as roughage for dry and young cGairy stock as well as pigs 
and sheep. It is also possible to ootain a short first crop of alfalfa 
followed by a seed crop. In the present status of the alfalfa weevil, 
clover seed would be more profitabie. Grasses of various kinds could be 
grown for pasturage, 

Many of the hardier vegetables would do well and especially peas 
for canning. Due, however, to lack of transportation, such crops are for 
future consideration, 

The type of farming that now promises best is dairying and stock 
raising. The dairy herd with pigs and chickens associated affords the 
basis of estimates of cash requirements and income discussed later in 
this report, 

There is also opportunity for pure bred stock farming in sheep, 
cattle and swine. This industry would, however, come better at a later 


date. 
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oe ge 
PREPARING LAND FOR IRRIGATION AND IRRIGATION PRACTICE. 


The lands of the project excepting those in the river potter 
are elevated terraces with a smooth surface but broken topoeraphy, The 
lands as a whole are steep, having a general slope tovard the river and 
more abrupt lateral slopes into the coulees or ravines. 

A rather sparse and small growth of black sage now covers the 
area, Except in a few small areas in the river and coulee bottoms, the 
sage averages only 18 to 24 inches in height and not more than an inch 
or so in diameter. This sage can be readily grubbed out by hand or 
plowed out with the ordinary plor 

It would cost to grub the ee by hand, pile and burn from $4 
to $5 per acre. <A plowing flollowing this would cost $2.50 to $3 per 
acre. To plow out the brush, and rake and burn it vould cost $6 per acre. 

Grubbing out by hand is preferable and is almost necessary when 
alfalfa or some other permanent crop is to be seeded the first year or 
when the lands are steep. If grain is to be grown the first year, plowing 
out the sage is permissible, The next succeeding plowing will, however, 
cost almost as much more as the additional cost of hand grubbing the sage. 

The exterior fences should be four wire and posts every rod. 
Pasture fences and hog and chicken fences require stronger or different 
types of fences and would cost 20 per cent more than exterior fences. 
Good posts can be obtained locally at 15 cents to 20 cents each. The 
_ barbed wire and posts for a four wire fence with posts every rod vould 


cost about $110 to $125 per mile depending upon local price of wire. 
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The land surface is smooth and would only in an occasional small 
area require more than a simple "Floating" to put it in good shape for 
irrigation. This "flodting" would cost not to exceed UO¢ per acre, 

Owing to the steepness of these lands there would be required 
rather more farm distributing ditches and waste ditches than upon the 
average irrigated farm, However, the type of agriculture is such as 
requires fewer Cditches than an area permitting more intensive and 
diversified cropping. 

Corrugation and Flooding from contour ditches are the methods 
o> irrigation best adapted to these lands. In the use of these methods 
the farm distributing ditches together with necessary controls vould 
cost about $1.25 per acre. 

If making the corrugaticns is included in this item there must 
be added 60 cents per acre. As all of the lands of each farm will not 
be corrugated, it is probably faéir to assume an average cost of $1,50 
to $1.70 per acre for farm Cistributing ditches and corrugations, 

On steep lands or where "washing" is liable to occur, it is 
essential that small streams of water be used in irrigation and that 
no running together of these streams occur. Jor this purpose, the 
corrugation method of irrigation is well adapted provided sufficient 
care is taken in lying ovt and making the corrugations. The corrugations 
should run as nearly as practicable cirectly down the slopes. Because 

care 
of the/necessary in lying out and making corrugations on steep lands, 


and average day's work for one man and four horses would be 10 acres or 


a cost of 60 cents per acre. 
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The irrigation practice suited to the Baker project as to the 
application of water is not different from that of other districts 
where steep lands are prevalent. The practice for the irrigation of 


alfaifa is one irrigation for each crop or three applications per season. 


For grain, two or three irrigations are given and other crops in proportion, 


There is, however, a general sub-soil, condition on this project. 


that would make necessary in some instances a more frequent irrigation. 


The uplands, vhich includes that area above the river bottom and practically 


all lands of this project, are underlaid with a semi-impervious sub-soil, 
The practical effect of this is to prevent or check the deep penetration 
of irrigation water. The depth of soil wetted by an average irrigation 
would correspond to the depth of soil above the sub-soil. The depth of 
this sub-soil below the surface varies from a few inches to 36 inches, 
with an average of twenty to thirty inches. Near the top and edge of 
the benches, the depth to the sub-soil is seldom more than 18 inches. 
Water applied to these lands will tend to flow quite rapidly on top 
of the sub-soil into the ravines or coulees and thus be lost to the lands 
to Biich it was applied, 

The following table gives the moisture equivalent, wiiting 


percentage and field capacity for the soils of this area: 
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Baker Project, Oregon. 
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Field Capacity of Soils and Sub-Soils 


ee er oe EES CET 


:Available + Available* 


:Storage 


Storage 


Number: Soil Type. :Samples : Equivalet:Percentage:Capacity. : Capacity 


a ae jee 


2 


32 :Silt Loam. ;: 


0 
2 ie tT 218 
7 : if i : O 
S sClay Sune 
: {t : 15 

ul :Heavy Silt : 
: Loam : 0 
U5 s:Clay Loam ;:18 
Oo sSilt Loam -+¢ 0 
et $631% Loam +12 
Bee ky tt Shee 
ays (tt tt Sie 
pie | Gale 
25 + 3 me O 
27 : iH i 2 282) 
42 sCoarse Loam: 0 

43 s:Heavy Clay 


Loam 210 


° 
« * 


Le Ht 5060 
= 39014 ° 32.5 
oa on 27 644 
~15: 27,4 
ga 2c : 2949 
~18: 31.4 
~ 70: 36.8 
- 12; S503 
- 22 ss 2u.7 
rps tS S 54 
~12: 26,1 
mncibie ABT Gad. 
moe 18 6 SO gH 
~ 56+: 19.8 
miles 1956 
16 8 22.4 


ee 


Average of Surface Soils 


*Storage capacity per foot 


: Inches.: Per cent.: 


19.57 
17.65 


4.89. 


14.89 
16.25 


17.07 
20.00 
12.66 
13.42 
12.66 
14.18 
14.73 
15.52 
15.76 
10.65 


Leek] 


in depth of soil. 


oe aejeoe 


en ¢@e 


a4@ ¢6@ 40 @@ se a0 #8 808 49 #8 o@ 


ee aa 


Per cent.: Acre Inches, 


16 43 ee edt 
W.3y , aie 
12.512: 1.80 
Lees. .¢ 1,50 
13.55: Lai 
1133's 2.06 
16,30 : 2425 
10,64 $ 1253 
Ligen s 1.62 
10.64 ; 1695 
Lhasa! 12 dele 
Loess se 1.78 
15.88 ; enced 
9.04 : Lea 
6.95. 2 1.29 
aeee ole L447 

Leer 


The difference between the wilting percentages and the moisture 


equivelent percentages gives approximately the storage percentages for 


these soils. That is, this difference gives the maximum emount of water 


that will be held by these soils per foot in depth. 


is found this difference in percentage 


water per foot of depth of soil. 


In the last coluwm 


converted into acre-inches of 


The table shows that these soils hold only a moderate quantity 


of water and, being of 


dry out quite rapidly. 


the medium type, loose and rather open, will 
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two feet, burning or crops will occur unless more frequent irrigation 
is practiced. 

Tue irregularity in depth to sub-soil is prevalent all over the 
area and especially on the steeper slopes. This condition results in 
a farm unit that in most cases contains a nutber of variations in 
depth of surface soil and the different soil depths require different 
irrigation treatments to obtain the test results. ‘The practical 
effect of this variation in this tract as well as in similar tracts 
is to have a very uneven crop and low yield. The field will show 
burned areas with no yields or small yiclds, thus cutting down the 
average yield. To irrigate sufficiently orten to overcome this condition 
is expensive in time and water. 

On steep slopes only very small heads of water can be used and 
these require constance attention if a good irrigaticn is obtained and 
washing prevented, An inexperienced irrigator will soon be in difficulty, 
resulting in a low yield and sullied fields. 

The steep lands require from 25 per cent to 50 per cent more time 
to irrigate than flatter lands and yields average 10 per es 20 
per cent less on the steep lands, 

There are in. this area now two or more alfealra fields on land 
averaging in slope from 10 to 16 degrees and these show the effects of 
washing and burning. 

There is prevalent in the soils of the benches only a small 


amount of alkali. More alxali occurs near the river bottom. In many 


areas along the river bottom, elkali has accumulated in injurious quantities. 


Water logging has occurred also in the river bottom and on some of the 
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lower slopes. Sub-soil conditions on the bench lands are such that 
excess irrigation water and seepage from the canals and ditches will 
drain rapidly into the coulees and finally onto the lower benches and 
into the river bottom. The experience of other districts justifies the 
prediction of at least a partial waterlogging of the coulee bottoms and 
lower benches unless unusual care is exercised in irrigation together 
with some preventative drainage. The steep side slopes and coulée 
bottoms are not, except in a very few instances, to be considered equal . 
to the good lands and may not be classed higher than poor hay and pasture 


lands. 


The effect of excessive slopes in an irrigation project are for 


the most part detrimental. Every farn operation from clearing to harvesting 


is more expensive and time consuming, the steeper the slope. Upon slopes 
of more than 10 per cent the practical difficulties of irrigation in 
diversified farming are of consequence. It is difficult to obtain a 
satisfactory distribution of vater and thus prevent burning of the crop. 
It is difficult to prevent "washing"; ditches and corrugations require 
more frequent cleaning or building; and as the slope is greater it becomes 
impracticable ot handle the water econcmically. The soil of the Baker 
project is not what is termed "bad to wash" but where plowed will wash 
readily at slopes of & to 10 per cent. 

_ On slopes of 8 or 10 per cent and greater it will be necessary 
to give to the application of water to the land constant attention. On 
flatter slopes, the water may be "set" at dark and allowed to run all 
night without attention. This vould be a dangerous and probably ruinous 
practice on the Baker project. 

| Plowing is more time consuming and difficult on steep lands and 


so also are the seeding and other tillage operations. 
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Haying is more difficult the stéeper the slopes and it may be 
possible to load from one side only. 

The effect of slope is then to slow up and make more expensive 
ail farm operations and tend to lower yields. 


DOMESTIC WATER SUPPLY. 





A pure water supply for house use is one of the first consideration 
in home building. it is also essential for dairy cattle to have pure 
water. During the low-flow pericd of Powler River in the summer and 
fall, the water may or may not be suitable for culinary use. Assuming, 
however, that it is of suitable quality it is not feasible to keep water 
in the dtiches during the non-irrigaticn reriod. Such a course is wasteful 
of water where storage is practiced as in the Baker Project and has the 
additional disadvantage of the liability of alkeli accumulation and water- 
logging of the lower lands through seepage from the ditches. If the river 
is to be the only source cf domestic water other than snot then a system 
of farm reservoirs or cisterns or both must be adopted. The geology of the 
valley is favorable to a general underground water supply over most of the 
area that vould yield e suitable domestic supply. There ere nov within 
fhe area several wells with the water from 10 to 75 feet below the surface. 
Provision should be made at each farm unit for a well properly equipped 
tc furnish the domestic water and canal. water used only incidentally for 
stock water during the irrigation season and not at all at other seasons 
of the year. It is reasonably certain that such wells could be secured 
in most of, if net ell, the coulees. A well equipped to furnish the 


necessary domestic water would cost about $150 on the average. 
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slZh OF FARM UNITS. 

The size of the farm unit should be such as will afford a living 
for the family, provide sufficient additional income that by proper 
management will pay for the farm in a reasonable time and afford a 
reasonable income on the investment, 

The individual, available capital, productivity of the soil, 
locality, and various other factors are important in determining the 
size of unit. The experience of the faimer is one of the most potent 
factors and the more limited the experience the smaller should be the 
farm unit. 

If the Baker project were divided into farm units of equal size 
hardly any two would have the saiae producsive power. The land classification 
shows several classes and each class has a different practical productive 
power or a different cost of production. in other words, the different 
classes of land represent differences in net agricultural return. ‘the land 
classification map shows the irregular distribution of these classes. It 
naturally follows that if the whole area is divided into farm units of 
equal ares, the net return vossible from these units will differ, hence, 
the amount that carn be vaid per farm unit wilt vary. Again a farm unit 
should be designed not fundamentally upon east, west, north and south 
lines but upon & basis affording the beat and most economic utilization 
cf thosetands. The farm unit should be laid out to best fit the 
irrigation layout, to efford natural drainage, and, if necessary, permit 
at least cost, artificial drainage, to afford easy grades for roads and 
to facilitate farm operations. For instance in the Baker project, if 


roads were due east and west or due north and south impossible grades 


rould be encountered on most if not all of them, 
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All lands within the exterior limits of the project should be 
included in the layout. A farm unit might include an area of high or 
rough land not irrigable and therefore receiving little benefit from 
irrigation, in vhich case no construction, operation, or other project 
charge can be made but the land would still be of some value to the 
farmer. On the other hand, there may be included within a farm allotment 
an area susceptible of irrigation for a limited time and afterwards 
receiving indirect benefit with little or no direct application of 
water, in which case there should be an equitable project charge. 

If the size of the farm unit in the Baker project be fixed on 
@ basis of the productivity of the soil within that unit and laid out 
on topographic lines, the farm units will be equitable and economic. 
Such a layout is indicated in Fig. 1. The layout indicated, for lack 
of sufficient detail, is not precise, but is merely to picture such a 
layout as is suggested, 

CAPITAL REQUIREMENTS 

The following estimate of the capital required by an average 
settler on such a project as that proposed at Baker, Ore., is based upon 
an area of 80 acres of first class irrigable and or its equivalent. ‘the 
type of agriculture is dairying and the raising of swine, chickens, and 
clover or aifalfa seed. 

It is recognized that probably no two farms will have exactly the 
same number of the various kinds of animals but the final analysis of 


cost and returns will not differ materially. 
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it is based further upon the present plan of payment of construction 


cost under the Reclamation Act. Section 1 of the act of August 13, 1914, 
known as the Extension Act, provides that a person making application 
for a water right shall "pay into the reclamation fund 5 per centum of 
the construction charge fixed for his land as an initial installment, 
and shall pay the balance of said charge in fifteen annual installments, 
the first five of which shall each be 5 per centum of the construction 
charge and the remainder shall each be 7 per centum until the whole 
amount shall have been paid. The first of the annual installments shall 
become due and payable orn December 1 of the fifth calendar year. after 
the initial Pasbatinents t 

The construction cost is estimated at an average of $200 per acre 
(very little aierer crite would result the first six years if the cost 
were taken at $160 per acre) and land at the present prevailing price 
for privately owned dry land of $5 per acre payable in five equal in= 
stallments of $1 each and 6 per cent interest on déferred payments. In 
the case of public land a settler may acquire an 8) acre tract for the 
usual Land Office fees. Annual assessments for operation and maintenance 
are assumed to equal the average for existing Gaveramont projects - 
$2.20 per acre - as shown by the Census of 1920, 

The estimate of capital requirements together with estimated 
income is show in table form for each of the first six years. 

In considering the table it must be kept in mind that a farmer to 
succeed must have his farm fully planted, stocked and equipped at the 
end of the fifth year as in the sixth year payments commerce on the 


construction cost. 
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In order to accomplish this with the least total capital re- 
quirement, it is necessary to have all the land producing the third year. 

It is recognized that some settlers can get through with less 
capital and others will probably require more than that given in the 
table. 

The size of the family is also an important element when con- 
sidering the labor cost. In the present analysis is considered a family 
with no children to assist with the farm work. If there is child help 
there might be a small reduction in cash required for labor but most of 


such labor is offset by additicnal living costs, school expenses, etc. 
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Capital Requirements 


Investment 





Year 





Water Charges : (1)$800 $  -ae $  a--- $ -m— $ --- : (1)$800 
BG: hg 90s 66 a 


House, Building, ete. : BOO 3 aed i 200 : --- : 100: ee 
(Material only) : : : : : : 
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(1) Five per cent of a charge of $200 per acre, for &0 acres. 
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Harrovy 
Mower 
Rake 
Wagon 
Hay rack 


Hay Stacker 


Dairy Implements 


Corrugator 
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Items i 
Seed $uE $ 
Harvesting 20 
Threshing 30 
Labor 350 
Feed Us5O 
Taxes 120 
Insurance mb : 
Water, O. & iM. hens 
Repairs | : 25 
Veterinary 25 
Incidentals eu ns 
Auto aan 
Sub total 1380 
Personal 
Furniture ; $400 ¢ 
Living : 600 
Anus ement ae 


Sub totel : 1050 : 
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summary 
: iil oles CE Se Sree eR ys 
items Titi rin ee ae ee 
Investment $3355: s1ion: S123; gugo $4.85 i" $800 
Equipment 720: ; 40: 25: --- | od ce -o-- 
Operation ; 13801 a 277: 1397 . 1357 : L357 
personal __1050: 750% 0: 00 650 
TOTAL 6505: 2911: 3286: enol ¢ o5N2 : a 
INCOME 575: 1950: 3090: 330 $ : 3340 : 3340 9 
DEFICIT 5930: 961: 196: -=- --- --- 
oe SURPLUS UNE ee aie ES 198 + 533 





The capital required the first three years in excess of income 
is $7087. 

It is assumed the entire 80 acres is to be in crov or pasture 
by the second year and in full bearing the third. It is aiso assumed 
there will be in crop the first year 10 acres of alfalfa planted with a 
nurse crop of oats and cut for hay; 10 acres of grain, and a family gerden. 
The vlanting for the third year is 30 acres of alfalfa, 15 acres of on 
for seed, 20 acres of pasture, 10 acres of grain and 5 acres in Serna 
yards, etc, 

For the fourth and following years there will be introduced 5 
acres of ensilege in place of some alfalfa and some grain. It is assumed 
there will be purchased 2 horses immediately, 5 grade dairy cows will be 
purchased at the end of three months as also fifty chickens. Two brood 
sows will be purchased at the end of 5 months. At the beginning of the 
second yard 5 more Sac dairy cows and 2 sows; at the beginning of the 


third year, 5 more cows and 3 more sows will be purchased. The final 
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live stock consists of 2 horses, 15 grade dairy cows, an interest in 
a dull, and 7 sows and one boar. Additional labor will be required 
each year, the first year to assist with building, primarily, and later 
with general fara work,: 
The following table gives an estimate of the income over a period 


of six years. In the sixth year payments on construction charges will 





begin, 
Estimate of Income 

cy : Year ir 
Source _ Ue ee Ot as samen ie te A : 5 a: 
Dairy : $375: $1000: $1506 : $1500 ;: $1500 » $1500 
Pigs ; 150: 600: BO: BHO: BuO 8s BO 
Chickens CBs LOO: 150: 250°"? 150° se 
Clover seed > ees bipren 5 BOC : Pace 750 : 750 
Other sources ee PRO L003 100, ee 

Total : 578i 1950: 3090 : 3340 +: 3340 +: 3340 








The above incomes are based on the assumption that approximately 


the present prices will prevail and that ready markets will be at hand. 
Pp p J 


If the income for each year be subbracted from the capital required 


each year there will be shorn the net capital requirement and the annual 
deficit or gain. 


Capital Requirements Year by Year. 








: ree es i PR eee a 
b¥ inthe Oy eae. Ne : Be 6 
Capital $650 5 $2011 : $3286: $2537 : : , ge5ue ; $2207 
Income j; B18 + : 1950 13050: 330: 3 : 3340 : 3340 
Deficit 5930 ; 961 : 196: --- ary --~ --- 
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The capital required the first year in excess of the income is 
$5930, the second year $961 and the third year $196, or a total capital 
at the end of the third year of $7087. From the fourth year or after 
the farm is fully stocked and each acre producing there is an excess of 
income over cash outlay. In these calculations no allowance has been 
made for the labor of the farmer, 

It vould seem from the above analysis that if the settler came 
there with in round numbers, $7100 in cash or its equivalent, he could 
meet the payments for the construction cost and ultimately pay for the 
water and equipped farm, 

It is, however, tery rarely that a prospective settler could be 
found with $7100 capital that would be willing to settle on the raw land 
of a new irrigation project. The usual settler has not to exceed $1500 
and with this capital he could not survive the first year without large 
financial assistance. The settler has no assets upon which to borrow, 
but presuming he is financed with additionel capital he would have to 
pay at least 3 per cent interest, 

Instead of $7100 capital required by a settler having that 
amount of cash, the settler having orly $1500 would have to »orrow $6401 
or a total capital requirement of $7901. Of this amount he yould re- 
quire $4430 the first year, $1315 the second year and $656 the third year 
@s may be seen by the following analysis, 


Capital requirements for the settler having only $1500. 





First year: 
Estimated required capital ......,-secepeeserseeree s $0506 


Cash on NAndececcegeeevccce revere srgrenrrssersecees $1500 
Estimated income, ,eeerererereererverereseeecees S75 
Total COSLe cre rererererrerreserseesresenate $2075 


Necessary +0 DOKTOW, cence reserevesereccrny S430 
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second year: 








Estimated capital required $eg1l 
Interest 354. 
| $3205 

Estimated income $1950 
Necessary to borrow $1315 

Third year: 

Estimated capital required $3236 
Interest L460 
$3746 

stimated income $3090 
Wecessary to borrow $ 656 
$ 6401 

Estimated capital required $2537 
Interest Pee 
$3049 

Income &3 ZO 
Cash Balance 5 Cok 


Fifth year: 


Estimated capital required $e54e 
Intersst pil WN 

} $3054 

Income $3340 
Cash Balance $ 286 
Total gein $ 577 


At the beginning of the sixth year the settler could have no more than $529. 


Sixth year: 


Estimated capital required $2807 
Interest BLE 


$5319 


———— 
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Income i $3340 


Cash Balance Seu 











Assuming that the expenses and the Sacome were the same for the 
following four years as for the sixth year then the settler could bréak 
even for these four years. The eleventh year there is an additional 2 
per cent to pay on the Stal Arnal pata cost which would inerease the capital 


requirements $320 per year for the next ten years. 


Bleventh year: 








Estimated capital required $3127 
Interest 512 

$3639 
Income $3340 
Deficit $ 299 








Unless the settler conld increase his income by $299 per year 





or decrease his expenditures by this amount, he could not meet his 

payments. Assuming that the settler did follow such a reduced program 
and make all payments as outlined, he would still have received no in- 
terest on the investment and practically no labor income other than a 


meagre living. His assets would be about as follows: 


80 acres iand and water at $212.50 (1) $17,000 
15 head cows 1,500 
Interest in bull 150 
Figs 300 
Horses 200 
House end barns 1500 
Implements and tools 500 
Well 150 
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Brought forward 4) $21,550 


Auto 200 
Furniture 250 
Total $22,000 


(1) In the table it is assumed the land and water are worth 
the same as the original cost of $200 per acre for water, $5 per acre 
for land and $7.50 an acre for improvements in the way of clearing and 
fencing but without crops, It is impossible to predict the valve of lands’ 20 years 
hence. If they were measured by the present values or those of 1914, 
the above inventory would probably bring $5000 to $6000 less than the 
inventory. 

The settler would owe upon this $6400 or the original borrowed 
capital, 

It would take the settler about 7 years additional to pay off 
the $6400 borrowed capital, so it can be predicted that the settler who 
_arrived on this project with a capital of $1500 would have at the end of 
twenty-seven years of the most careful management assets of from $15,000 
to $22,000. 


In the above calculations no provision has been made for con- 


‘tingencies such as a partial crop failure, ravages of disease among the 


‘live stock, serious illness of the settler, and the like. There has been 


made no provision after the fifth year for improvements or general re- 
placements on the farm, No allowance has been made for interest on 
the investment, 

The exceptional settler might folion such a program but the 
majority would fail and each failure may mean an added burden to those 


remaining. 


It is possible to make some cuts in the above estimate of ex- 
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pense if the family is willing to go through the larger part of the 
twenty years with no comforts or pleasure. 

It would be possible, for instance, to get along with a house 
costing two-thirds of the above allotment. The same is true of barns 
but the income vould also be decreased. ‘The auto could be left out 
but in its place must be a light conveyance and light harness. Seéond 
hand machinery could be used and the living expense could be cut to 
$500 a year and so on dow the list. However, the families that could 
be induced to settle the project under these conditions vould be few 
and many of them undesirable. 

In making an estimate of exoense it must be sufficiently 
liberal to attract and satisfy the average family so there will be the 
least number of removals from the project. Hach failure means an ad- 
ditional burden to some one. Lapsed payments must be made up and in 
case of farm allotments remaining unoccupied, the operation and main- 
tenance charges must be paid in full by the district. 

In the above estimate of costs, it is assumed no delinquent 
payments have accured to the land. Hach year of delinquency of oper= | 
ation and maintenance charges means for the next year an additional $2.20 
per acre plus the penalty of 1 per cent per month, 

With the estimated high construction cost it is imperative that 
all farm allotments be quickly settled.. The rapid settlement or irrigation 
projects of the West is not the rule. | 

{It is contended locally that these lands could be settled quickly 


very largely by local people. This, however, is very questionable, and, 
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besides, the majority of the local people are not faailiar with the 
type of farming outlined, 

In the above analysis of costs the construction charge for 
water has been taken as $200 per acre. If we assume a cost of $160 
as approximately the estimate given in the Reclamation Service Report 
of January 1923, the following analysis would result for the settler 
having only $1500 in capital, 

During the first five years the only difference would be that 
the settler would save $160 in the payment the first year on the con- 
struction cost and the interest at & per cent on this $160 for five years 
or a total of $22h. 


Sixth year: 


Estimated capital required $2647 
Interest Yok 

&3Uuy 
Income $3340 
Gain § 199 


The expense and income would be the same for the seventh, 
eighth, ninth end tenth years. Beginning with the eleventh and nine 


following years thereis the 2 per cent additional to pay. 


Eleventh year: 





Estimated capital required $27u3 
Interest __4oh 

B31 
Income . $3340 
Gain $ 103 


These figures show a gain of income for the eleventh year of 


$uo2 over that shown by the first analysis where the construction cost 
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for water was higher, 
Taxing either estimate the outlook is not enticing to a pro- 


spective settler as there is practically no margin of safety. ‘The 


Question of financing a settler with only $1500 capital is one for some 


agency such as the State or Federal Government as no private agency 
would assume the risk. Many private banks will finance a farmer for 
dairy cattle provided one-half the monthly milk check be applied on 
the debt. Such a procedure would not help this settler. 

The settler with $7200 to invest can meet his payments but 
can not in addition make a reasonable interest on his total investment 
in addition to a reasonable labor income, 

Capital Requirements of Land havins Partial Vater Right. 

According to the Reclamation Service Report of January 1923, 
there are more then 3000 acres in the proposed project having a par- 
tial water suoply. The report apportions their share of construction 
cost at anproximately $49 per acre. According to the Bureau of Soils 
survey the epportionment of construction cost to these lands is $6C 
per acre. This means to these old lands that each acre so classified 
would have to pay, the first year the water was ready for use, & 
construction charge of $3 per acre and an operation and maintenance 
charge of $2.20 per acre. The second to fifth years inclusive vould 
be the operation and maintenance charge of $2.20 per acre and no 
construction charge. Tie sixth to tenth years inclusive, these lands 
would have the same to pay es for the first year, or $5.20 per acre. 
The eleventh to twentieth years there is an additional construction 


charge of 2 per cent maling a total of $6.40 per acre, 
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In addition to the above charges there is at present an average 
mortgage debt of $58 per acre on these lands at interest rates varying 
from 5-1/2 per cent to & per cent. If an interest rate of 6 per cent be 
assumed it means an additional $3.48 per acre per year. Assuming there 
is no part of the mortgage paid until after the twentieth year, the 
settlers on these lands having a partial water supply vould have to pay 


in addition to an increased property valuation tax:the following: 


First year $3.68 per acre. 
Second to fifth (inc) 5.68 per acre. - 
Sixth to tenth (inc) 8.68 per acre, 


Eleventh to twentieth (inc) 9.88 per acre. 
To meet these payments he would have to bring each acre into 

a state of production. He might and in many cases would have to change 
his type of farming. This last would necessitate some such an outlay 
for animals, etc. as on the new lands, The settler on the old lands 
would of course have some crops already in; some fencing, buildings, 
farm machinery, horses, and the like. Each farmer wovld, therefore, 
have a different capital requirement as the areas of these old farms 
are different and they are differently equizped. Their payments for 
water ill be at least from $8 to $10 per acre per year, except for 


the second, third, fourth, and fifth years. 
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